Conic Section/ A 
B conic Section i 


Everything should be made as simple as possible, but not simplev...... Einstein, Albert 


This chapter focusses on parabolic curves, which constitutes one category of various curves obtained 
by slicing a cone by a plane, called conic sections. A cone (not necessarily right circular) can be out in 
various ways by a plane, and thus different types of conic sections are obtained. 

Let us start with the definition of a conic section and then we will see how are they obtained by slicing a 
right circular cone. 


1. Definition of Conic Sections: 
A conic section or conic is the locus of a point which moves in a plane so that its distance from a fixed 
point is in a constant ratio to its perpendicular distance from a fixed straight line. 


. The fixed point is called the Focus. 
. The fixed straight line is called the Directrix. 
. The constant ratio is called the Eccentricity denoted by e. 


come 
PM — 
. The line passing through the focus & perpendicular to the directrix is called the Axis. 
. A point of intersection of a conic with its axis is called a Vertex. 
If S is (p, q) & directrix is 2x +my+n=0 
Then PS= y(x-a+(y—pe & PM = x+y tn! 
0? +m? 


Which is of the form ax? + 2hxy + by? + 2gx + 2fy+c=0 


1.1 Section of right circular cone by different planes 
A right circular cone is as shown in the figure — 1 


Circular base 


a is angle between generator and axis. 
B is angle between plane and axis 
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Conic Section 
Section of a right circular cone by a plane passing through its vertex is a pair of straight lines. 


Section of a right circular cone by a plane not passing through vertex is either circle or parabola 


or ellipse or hyperbola which is shown in table below : 


Type of 3-D view of section of right circular cone Condition of condition of conic in 
conic section with plane conic in ax? + by? + 2hxy + 2gx + 
definition of 2fy+c=0 
conic 
Two distinct e > 1, focus lies a hg 
real lines signe brtex) on directrix h b f|)=0,h2>ab 
g fc 
Generator 
Q Circular base 
Plane passes through vertex A and 
O<B<a 
Two real e = 1, focus lies a hog 
PI i 
same lines ane on directrix h b f|=0,h2=ab, 
g fc 
(either g? = ac or f? = bc) 
Generator 
Circular base 
Plane passes through vertex A and B =a 
Two 0<e<1, focus ahg 
imaginary Plane lies on directrix h b f|=0,h2<ab 
lines/point /S 
cg i 
Generator 
Circular base 
Plane passes through vertex A and B > a 
Parabola e=1, focus ah g 
A(vertex) does not lies h b f|40,h2=ab 
on directrix 
g fc 
Plane 
Generator 
Circular base 
Plane does not passes through vertex A 
and Bp =a 
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Ellipse 0<e<1, focus a hg 
does not lies h b f|#0.h2<ab 
on directrix , , 
g fc 
(either a #borh#0) 
Circular base 
Plane does not passes through 
vertex Aanda<f<90 
Circle e = 0, focus a hg 
A(vertex) does not lies h b f|# 0, 
on directrix 
Generator g fc 
a=b,h=0 
Plane 
Circular base 
Plane does not passes through 
vertex A and B = 90 
Hyperbola Axis e> 1, focus ahg 
does not lies fmt | + 0.h2>ab 
feeneratde on directrix  &# 
A(vertex) 
Plane does not passes through vertex A and 
O0<Bp<a 
Note : (i) Pair of real parallel lines is not the part of conic but it is part of general two degree equation. 
a hg 
Forit|}h b f | =0, h? = ab, (either g? > ac or f? > bc) 
g fc 
> General two degree equation can represent real curve other than conic section. 
a hg 
(ii) For rectangular hyperbola |h b f | # 0,h?>ab,a+b=0 
g fc 
2. Elementary Concepts of Parabola 
2.1 Definition and terminology of parabola 
Ye 
M 
> X 
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Example # 1: 


Solution : 


Example# 2: 


Solution : 
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A parabola is the locus of a point, whose distance from a fixed point (focus) is equal to 
perpendicular distance from a fixed straight line (directrix). Four standard forms of the parabola 
are y? = 4ax; y? = -— 4ax; x? = 4ay; x? = — 4ay 

For parabola y? = 4ax. 

(i) Vertex is (0, 0) (ii) focus is (a, 0) 

(iii) Axis is y = 0 (iv) Directrix is x +a=0 

Focal Distance: The distance of a point on the parabola from the focus. 

Focal Chord : Achord of the parabola, which passes through the focus. 

Double Ordinate: A chord of the parabola perpendicular to the axis of the symmetry. 

Latus Rectum: A double ordinate passing through the focus or a focal chord perpendicular to 
the axis of parabola is called the Latus Rectum (L.R.). 


For y? = 4ax. > Length of the latus rectum = 4a. 
=> ends of the latus rectum are L(a, 2a) & L’ (a, — 2a). 
NOTE : 
(i) Perpendicular distance from focus on directrix = half the latus rectum. 
(ii) Vertex is middle point of the focus & the point of intersection of directrix & axis. 
(iii) Two parabolas are said to be equal if they have the same latus rectum. 
Find the equation of the parabola whose focus is at (— 1, -— 2) and the directrix is 
X-2y+3=0. 


Let P(x, y) be any point on the parabola whose focus is S(— 1, — 2) and the directrix 
x — 2y + 3 = 0. Draw PM perpendicular to directrix x — 2y + 3 = 0. Then by definition, 
SP = PM 


= SP2 = PMz 


2 
X-2y+3 M P(x, y) 
> X+ 1)? + (y+ 2)? = | ——=— S 
see: a o|  sc4,-2) 
> 5 [(x + 1)? + (y + 2)7] = (x — 2y + 3)? = 
= 5(x? + y* + 2x + 4y + 5) = (x? + 4y? + 9 — 4xy + 6x — 12y) u 


= 4x? + y? + 4xy + 4x + 32y + 16=0 
This is the equation of the required parabola. 


Find the vertex, axis, focus, directrix, latusrectum of the parabola, also draw their rough 
sketches. x? — 2x + 4y +9 =0. 

The given equation is x? —- 2x + 4y+9=0 

=> (x-1)? =-4(y + 2) 

which of the form X2 = —-4bY 


Vertex - 

(X, Y) = (0, 0) 

(4 y) = (17-2) 
Axis 
X=0>xe=1 
Focus- 

(X, Y) = (0, —b) 
(x, y) = (1, -1 -2) = (1, -3) 
Directrix - 
Y=b>y+2=1 
yoo 
Latusrectum - 


The length of the latusrectum of the given parabola is 4b = 4. 
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Self Practice Problems : 


(1) Find the equation of the parabola whose focus is the point (0, 0)and whose directrix is the 
straight line 4x — 3y —-2 =0. 

(2) Find the extremities of latus rectum of the parabola y = x?— 2x + 3. 

(3) Find the latus rectum & equation of parabola whose vertex is origin & directrix is x + y = 2. 

(4) Find the equation of the parabola whose focus is (—1, 1) and whose vertex is (1, 2). Also find 
its axis and latusrectum. 

Ans. (1) 9x? + 16y? + 24xy + 16x - 12y-4=0 (2) ae 2 

2 4/)\2 4 


(3) 4,/2 , x2 + y?— 2xy + 8x + 8y =0 
(4) (2y —x —3)2 =— 20 (y + 2x — 4), Axis 2y-x-3=0.LL'=4,5. 


2.2 Parametric representation of parabola 
The simplest & the best form of representing the co-ordinates of a point on the parabola is 
(at?, 2at) i.e. the equations x = at? & y = 2at together represents the parabola y? = 4ax, t being 
the parameter. 


Parametric form for: y? =— 4ax (—at?, 2at) 
xX? = 4ay (2at , at?) 
x? = — 4ay (2at , — at?) 


Example#3: Find the parametric equation of the parabola (x + 1)? =—6 (y + 2) 
Solution: ‘y 4a=-6 = a=—, y+2=al? 


x+1=2at = K=-1-3ty=-2- 5 


Self Practice Problems: 


(5) Find the parametric equation of the parabola x? = 4a(y — 1) 
Ans. xX =2at, y=1 + alt? 


2.3 Position of a point relative to a parabola: 


The point (x1, y1) lies outside, on or inside the parabola y? = 4ax according as the expression 


y* — 4ax: is positive, zero or negative. 
Outside 


Inside 
* P(x, 1) 
S,: y7 — 4ax, 
S, < 0 > Inside 
S, > 0 > Outside 
Example #4: Check whether the point (4, 5) lies inside or outside the parabola y? = 4x. 
Solution : y>— 4x =0 
S, =y,?-4x, = 25-16=9>0 
(3, 4) lies outside the parabola. 
Self Practice Problems : 
(6) Find the set of value's of a for which (a, — 2 — a) lies inside the parabola y? + 4x = 0. 
Ans. ae (-4-2V3,-4+4 2,3) 
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3. Elementary Concepts of Ellipse 


3.1 


Example #5: 


Solution : 


Definition of Ellipse 

It is locus of a point which moves in such a way that the ratio of its distance from a fixed point 
called focus and a fixed line called directrix (not passes through fixed point and all points and 
line lies in same plane) is constant (e = eccentricity), which is less than one. 

Find the equation to the ellipse whose focus is the point (— 1, 1), whose directrix is the straight 
line x — y +3 = 0 and eccentricity is > 


Let P = (h, k) be moving point, 


P (hk) Ivy 
S (-1, 1) 

PS 1 1(h-k+3) 
= h +1)? + (k— 1)? =— | — 
a1) ae a a pay (SE) 

= locus of P(h, k) is 


8 {x? + y? + 2x — 2y + 2} = (x? + y? — 2xy + 6x — By + 9) 
7X2 + 7y? + 2xy + 10x-10 y+ 7=0. 


Self Practice Problems : 


(7) Find the equation to the ellipse whose focus is (0, 0) directrix is x + y-1=O ande= 


Ans. 


3.2 
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3x? + 3y? — 2xy + 2x + 2y—1=0. 
Standard Equation of Ellipse 


Standard equation of an ellipse referred 
WV 


to its principal axes along the co-ordinate 
2 2 
axes is —- =1, wherea>b &b?=a? (1 -e?%). 
gy 


2 
Eccentricity: e = r - se ,(0<e<1) 
ag 


Focii : S = (ae, 0) & S’= (—ae, 0). 
Equations of Directrices: x = “8 X=- =. 


Major Axis: The line segment A’A in which the focii S’ & S lie is of length 2a & is called the 
major axis (a > b) of the ellipse. Point of intersection of major axis with directrix is called the 
foot of the directrix (Z). 


Minor Axis: The y-axis intersects the ellipse in the points B’ = (0, —b) & B = (0, b). The line 
segment B’B is of length 2b (b < a) is called the minor axis of the ellipse. 


Principal Axis : The major & minor axes together are called principal axis of the ellipse. 
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Note : (i) 


(ii) 


Example # 6: 


Solution: 
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Vertices: Point of intersection of ellipse with major axis. A’ = (— a, 0) & A= (a, 0). 

Focal Chord: A chord which passes through a focus is called a focal chord. 

Double Ordinate: A chord perpendicular to the major axis is called a double ordinate. 

Latus Rectum: The focal chord perpendicular to the major axis is called the latus rectum. 
2 minor axis) 

2b? _ ( ) = 2a(1-e?) 


Length of latus rectum (LL’) = ; 
a major axis 


= 2e (distance from focus to the corresponding directrix) 
Centre: The point which bisects every chord of the conic drawn through it, is called the centre 


of the conic. C = (0, 0) the origin is the centre of the ellipse 3 a+ +e =1. 


2 
If the equation of the ellipse is given as x + bs = 1 and nothing is mentioned, then the rule is 


to assume that a > b. 
If b > ais given, then the y—axis will become major axis and x-axis will become the minor axis 
and all other points and lines will change accordingly. 


b 
e 


y= 


Directrices y= +2 
a? 
a? = b? (1 —e?), a <b. 4 e= we 
Vertices (0, +b) ; LR. y= +be 
é(L-R.) = ae centre : (0, 0) 


Find the equation to the ellipse whose centre is origin, axes are the axes of co-ordinate and 
passes through the points (2, 2) and (3, 1). 
2 2 


Let the equation to the ellipse is ae + =e =1 
a 
Since it passes through the points (2, 2) and (3, 1) 
4 4 9 | 
al erence i and te il eee il 
Oe (i) ee (ii) 
from (i) — 4 (ii), we get 
— =1-4 => fa 
a 3 
from (i), we get 
We a _ 8-3 = pe 32 
b> 4 32 32 5 
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Example # 7: Find the equation of the ellipse whose focii are (4, 0) and (— 4, 0) and eccentricity is s 


Solution: Since both focus lies on x-axis, therefore x-axis is major axis and mid point of focii is origin 
which is centre and a line perpendicular to major axis and passes through centre is minor axis 
which is y-axis. 


x2 y? 
Let equation of ellipse is —+— > =1 
a“ ob 
ae = 4 and e -5 (Given) 
a=12 and and b? = a? (1 — e?) 


> b= 144(1-2) = be=16x8 = b=8v2 


x? 2 
Equation of ellipse is —+—— =1 
144 128 


Example #8: In the given figure find the eccentricity of the ellipse if SS’ subtends right angle at B. 


ee: 


B 
Solution: here b = ae --- (i) 
in ellipse b? = a? — a? e? ----- (ii) 
from (i) & (ii) a2e? = aa? e? 


2e? = 1 eons 


V2 
Example #9: From a point Q on the circle x? + y? = a*, perpendicular QM are drawn to x-axis, find the locus 
of point 'P' dividing QM in ratio 2 : 1. 
Solution : 


Let Q=(acosé, a siné) 


M = (acosé, 0) 
Let P = (h, k) 
.. = a cosé, k = as@e 
3 
2 2 2 2 
=) (2) = 1 > Locus of P is ae y 7 =1 
a al a’ (a/3) 


Example # 10 : Find the equation of axes, directrix, co-ordinate of focii, centre, vertices, length of 
latus - rectum and eccentricity of an ellipse 16x? + 25y? — 96x — 100 y + 156 = 0. 


(SOE eae 


Solution : The given ellipse is 
25 16 
) ae ia 

Let x —-3 = X, y—2 = Y, so equation of ellipse becomes as Be + re =1. 
equation of major axis is Y = 0 > y=2. 
equation of minor axis is X = 0 => xX=3. 
centre (X = 0, Y = 0) > X=3,y=2 

C= Be 
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Length of semi-major axis a = 5 
Length of major axis 2a = 10 
Length of semi-minor axis b = 4 
Length of minor axis = 2b = 8. 
Let 'e' be eccentricity 


b? = a? (1 — e?) 
_fa?-b? [25-16 3 
a? 25 5 
2 
Length of latus rectum = LL’ = Zb = exi6 | Ze 
a 5 5 
Co-ordinates focii are X = + ae, Y =0 
=> S =(X=3, Y=0) & S’ = (X =-3, Y = 0) 
> S = (6, 2) & S’ = (0, 2) 
Co-ordinate of vertices 
Extremities of major axis A = (X =a, Y = 0) & A’ =(X =-—a, Y =0) 
> A= (x =8, y= 2) & A’ = (x =- 2, 2) 
A= (8, 2) & A’ = (- 2, 2) 
Extremities of minor axis B = (X = 0, Y = b) & B’ = (X=0, Y =—b) 
= (x =3, y =6) & B’ = (x =3, y=- 2) 
B =(3, 6) & B’ = (3, - 2) 
Equation of directrix X = +2 x-3 > > as & X=- a8 
e 3 3 3 
Self Practice Problems: 
(8) Find the equation to the ellipse whose axes are of lengths 6 and 2 and their equations are 


x —38y +3 =0 and 3x + y—1 = 0 respectively. 
(9) Find the co-ordinates of the focii of the ellipse 4x? + 9y? = 1. 


(10) A point moves so that the sum of the squares of its distances from two intersecting lines is 
constant (given that the lines are neither perpendicular nor they make complimentry angle). 
Prove that its locus is an ellipse. 

Hint. : Assume the lines to be y = mx and y = — mx. 


Ans. (8)  3(x—3y + 3)? + 2(3x4 y—1)2=180, 21x? 6xy + 29y2 + 6x — 58y— 151 =0. 


3.3 Auxiliary Circle / Eccentric Angle of Ellipse 
A circle described on major axis of ellipse as diameter is called the auxiliary circle. 
Let Q be a point on the auxiliary circle x? + y? = a? such that line through Q perpendicular to the 
x — axis on the way intersects the ellipse at P, then P & Q are called as the Corresponding 
Points on the ellipse & the auxiliary circle respectively. ‘0’ is called the Eccentric Angle of the 
point P on the ellipse (- 7 < 9< 7). Q=(acos60 , asin@) 
y 


P =(acos6, b sin6) 
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Note that : 

(PN) _ b _ Semi minor axis 

£(QN) a Semi major axis 
NOTE : If from each point of a circle perpendiculars are drawn upon a fixed diameter then the locus of 
the points dividing these perpendiculars in a given ratio is an ellipse of which the given circle is the 
auxiliary circle. 


2 2 
Example # 11 : Find the focal distance of a point P(8) on the ellipse = + oC = 1 (a>b) 
a 
Solution : Let 'e' be the eccentricity of ellipse. 


PS=e.PM= e{ 2 -acos0 
e 


PS = (a—aecos6) 
and PS’ =e. PM’ = e[ acoso 3) 


PS’ =a+aecosd 
4 focal distance are (a + ae cos0) 
Note: PS +PS’= 
PS + PS’ = AA’ 
x? PE 


Example # 12 : Find the distance from centre of the point P on the ellipse —~ + 5 


3 = 1 whose radius makes 


© 
oO 


angle o with y — axis in clockwise direction. 
Solution : Let P =(acosé, b sin6) 


Mop) = a tanO = tan(x/2 — a) => tand = tan (x/2 - a) 


a +b? tan? 0 
sec’ 0 


2 
2,p2 4 2 
Rema’ a+b xa tan (ie ) Lom ab 
2 y 2 2 2 
~ 1+tan? 0 14 7 tan? (n/2 ~a) Va’ cos? a +b’ sin? o 


Self Practice Problems : 


OP =,/a*cos*6+b*sin?6 = 


2 2 
(11) Find the distance from centre of the point P on the ellipse ~ “a = 1 whose eccentric 
a 
angle is a 
xy: | 
(12) Find the eccentric angle of a point on the CMOS a aay = 1whose distance from the 
centre is 3. 
(13) Show that the area of triangle inscribed in an ellipse bears a constant ratio to the area of the 
triangle formed by joining points on the auxiliary circle corresponding to the vertices of the first 
triangle. 


Ans. (11) r=,a? cos? a +b? sin? o (12) + 
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3.4 Parametric Representation of Ellipse 


The equations x = acos 8 & y = bsin 6 together represent the ellipse 2 a+ 7+E- 1. 


Where 6 is a parameter. Note that if P(6) = (a cos 0, b sin 8) is on the Pine then; 

Q(8) = (a cos 9, a sin 8) is on the auxiliary circle. 

The equation to the chord of the ellipse joining two points with eccentric angles a & B is given 
a+B yy. at+B a-B 


x 
by — cos + = sin = Cos 
a 2 b 2 


2 2 
Example # 13 : Write the equation of chord of an ellipse 55 + 1 =1 joining two points P(z) and of =) F 


nm On ma On ma On 
a4°4) 7 lata 44 
Solution : Equation of chord is~ cos + 4 .sin = COS 
5 2 2 2 
x cos an + Y sin an =0 esp gd ath => 4x = 5y 
5 4 4 4 5 4 


Example#14: If P(a) and P(B) are extremities of a chord of ellipse which passes through the mid-point of the 
line segment joining focus & centre then prove that its eccentricity 


cos (4) 
e=2. | ——~—+ 
cos “+P 
2 
x2 y? 
Solution : Let the equation of ellipse is — + be =] 

a 

equation of chord is ~ cos Ne ig) SB |) oeo5/ 28 
a 2 b 2 2 


above chord passes through (ae/2, 0) or (— ae/2, 0) 


B 
+e cos( 228) = 2cos| $=8) ae 2 | See eanse 
“ : cos{ £8 
2 


Self Practice Problems : 


2 2 


(14) Find the locus of the foot of the perpendicular from the centre of the ellipse .. + = = 1 onthe 
a 


chord joining two points whose eccentric angles differ by y 
Ans. (14) 2(x?+y*)? =a? x? + b? y?. 


3.5 Position of a Point w.r.t. an Ellipse : 
The point P(x, y,) lies outside, inside or on the ellipse according as Si > 0, Si < 0 or Si = 0 


2 2 
where Si = Ak ja = jl, 
a b 
x? 2 
Example#15 : Check whether the point P(1,—1) lies inside or outside of the ellipse 5 + 7 =1. 
Solution : Si= nares -1<0 
25 16 


Point P = (1, —1) lies inside the ellipse. 
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2 2 


Example#16: Find the set of value(s) of 'a' for which the point P(2a0, — 3a) lies inside the ellipse 5 + > =1. 
Solution : If P(2a, — 3a) lies inside the ellipse 
Si <0 
> af oe sco > eae oe : ae(-— +) 
44 V5 5 - V5 V5) 
4. Elementary Concepts of Hyperbola 


Hyperbolic curves are of special importance in the field of science and technology especially astronomy 
and space studies. In this chapter we are going to study the characteristics of such curves. 


S (focus) 
4.1 Definition of Hyperbola 
A hyperbola is defined as the locus of a point moving in a plane in such a way that the ratio of 
its distance from a fixed point to that from a fixed line (the point does not lie on the line) is a 
fixed constant greater than 1. 
PS 


—=e>1, e-eccentricit 
PM : 


4.2 Standard equation of Hyperbola 


Standard equation of hyperbola is S - ty = 1, where b? = a?(e? — 1). 
a b 
b2 
° Eccentricity (e) : e?=1+ == 
a 
° Foci : S = (ae, 0) & S’ = (- ae, 0). 
: F : a a 
° Equations of directrices : Xs = & X= ee 
° Transverse axis : 


The line segment A’A of length 2a in which the foci S’ & S both lie is called the 
transverse axis of the hyperbola. 


° Conjugate axis : 
The line segment B’B of length 2b between the two points B’ = (0, — b) & B =(0, b) is 
called as the conjugate axis of the hyperbola. 
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Note : (i) 


(ii) 


Example #17: 


Solution: 


Example # 18: 


Solution: 
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° Principal axes : 
The transverse & conjugate axis together are called principal axes of the hyperbola. 
° Vertices : 


A= (a, 0) & A’ = (- a, 0) 
° Focal chord : 

A chord which passes through a focus is called a focal chord. 
: Double ordinate : 


A chord perpendicular to the transverse axis is called a double ordinate. 
7 Latus rectum : 
Focal chord perpendicular to the transverse axis is called latus rectum. Its length (7) is 


2b? (C.A.) 


iven by @ =—— = = 2a (e*—-1). 
g y T.A. ( ) 


Length of latus rectum = 2 e x (distance of focus from corresponding directrix) 


b® b® b* b* 
End points of latus rectum are L = a, | L'= a, | M= ae, | M’ = ae, 
a a a 


a 
7 Centre: 
The point which bisects every chord of the conic, drawn through it, is called the centre 
2 2 
of the conic. C = (0,0) the origin is the centre of the hyperbola sa - = =1 
a 


General note : 

Since the fundamental equation to hyperbola only differs from that to ellipse in having 
—b? instead of b? it will be found that many propositions for hyperbola are derived from those for 
ellipse by simply changing the sign of b?. 


Find the equation of the hyperbola whose directrix is x + 2y = 1, focus (2,1) and eccentricity 

V3 | 

Let P(x,y) be any point on the hyperbola. 

Draw PM perpendicular from P on the directrix. 

Then by definition SP=ePM 

=a (SP)? = e? (PM)? 

xX+2y-1 
V441 


Which is the required hyperbola. 


2 
=> x2) + (y-18=3 => 2x2-7y?— 12xy— 14x + 2y +22 =0 


Find the eccentricity of the hyperbola whose latus rectum is half of its transverse axis. 
2 2 
Let the equation of hyperbola be - ae = 1 
a 
2b? ; 
Then transverse axis = 2a and latus—rectum = a. According to question es =o (2a) 


=> 2b? = a? (. b? = a? (e? — 1)) 
> 2a’ (e* — 1) = a? > 2e°-2=1 > = 5 
3 : eae ee IS 
e= 3 Hence the required eccentricity is - 
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4.3 
Note : (a) 

(b) 

(c) 

(d) 

(e) 
Example #19: 
Solution : 
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Conjugate hyperbola : 


Two hyperbolas such that transverse & conjugate axes of one hyperbola are respectively the 
conjugate & the transverse axes of the other are called conjugate hyperbolas of each other. 


x2 oy? x? a 
eg. ~-Z=18& -> aad = 1 are conjugate hyperbolas of each other. 
a b a b 
y 
y =b/e (Directrix) 
y =—b/e (Directrix) 
2 2 
Equation : ee 
b a 
2 
a?=b?(e?-1) => se 
; 2a" 
Vertices(0,+b); ¢(L.R.) = pe 


If e, & e, are the eccentrcities of the hyperbola & its conjugate then e,* + e,? = 1. 


The foci of a hyperbola and its conjugate are concyclic and form the vertices of a 
square. 


Two hyperbolas are said to be similar if they have the same eccentricity. 
Two similar hyperbolas are said to be equal if they have same latus rectum. 
If a hyperbola is equilateral then the conjugate hyperbola is also equilateral. 


Find the lengths of transverse axis and conjugate axis, eccentricity, the co-ordinates of foci, 
vertices, length of the latus-rectum and equations of the directrices of the following hyperbola 
16x? — 9y* =—- 144. 

2 2 


The equation 16x? — 9y? = —144 can be written as = ._ =-1 
2 2 
This is of the form ~ ta =—1 
a b 
=9,b? = 16 — a=3,b=4 
Length of transverse axis: The length of transverse axis = 2b = 8 
Length of conjugate axis : The length of conjugate axis = 2a = 6 
2 
Eccentricity : e = ioe = ee 2 
b? 16) 4 


Foci : The co-ordinates of the foci are (0, + be) i.e., (0, + 5) 


Vertices : The co-ordinates of the vertices are (0, + b) i.e., (0, + 4) 


2 2 
Length of latus—rectum : The length of latus—rectum = = = a8) = 2 


Equation of directrices : The equation of directrices are 


ADVCS- 14 


Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Conic Section/ A 


Self Practice Problems : 


(15) 


(16) 


(17) 


Ans. 


4.4 


Find the equation of the hyperbola whose foci are (6, 4) and (- 4, 4) and eccentricity is 2. 


Obtain the equation of a hyperbola with coordinates axes as principal axes given that the 


distances of one of its vertices from the foci are 9 and 1 units. 


2 2 


y 


The foci of a hyperbola coincide with the foci of the ellipse 55 oo = 1. Find the equation of 


the hyperbola if its eccentricity is 2. 


(15) 12x? — 4y? - 24x + 32y — 127 =0 (16) + _Y =1, a re 
(17) 3x?-y?-12 =0. 


Auxiliary Circle of Hyperbola 


A circle drawn with centre C and transverse axis as a diameter is called the auxiliary circle of the 
hyperbola. Equation of the auxiliary circle is x? + y? = a?. 

Note from the following figure that P & Q are called the "corresponding points" of the hyperbola & the 
auxiliary circle. 


4.5 


4.6 


Example # 20 : 


Solution : 
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P(a sec 8, tan 0) 


Parametric representation of Hyperbola 


2 


2 
The equations x = a sec 8 & y = b tan 6 together represent the hyperbola ~- = 
a 


be =1 where 
0 is a parameter. 
Note that if P(6) = (a sec 9, b tan 8) is on the hyperbola then, 

Q(6) = (acos 8, a sin 8) is on the auxiliary circle. 


The equation to the chord of the hyperbola joining the two points P(a) & Q(B) is given by 


(* os 2aP = Sin STP Zcgg 2B 
a 2 b 2 2 
Position of a point 'P’ w.r.t. a hyperbola : 
Xx 2 y 2 
The quantity Si = + - be — 1 is positive, zero or negative according as the point (x, y,) lies 
A 


inside, on or outside the curve. 


Find the position of the point (5, — 4) relative to the hyperbola 9x? — y? = 1. 


Since 9 (5)? — (-4)2-1 = 225- 16-1 = 208 > 0, 
So the point (5,—4) lies inside the hyperbola 9x? — y? = 1.. 
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Line & a parabola : 
The line y = mx + c meets the parabola y? = 4ax in two points real, coincident or imaginary according as 
a>cm,a=cm,a<cm respectively. 


> condition of tangency is, c = a/m. 
Tangent 
Secant 
A 
B 
Length of the chord intercepted by the parabola 
on the line y=mx+cis: 
ae: 
m2) a(1+m?)(a—me) 
NOTE : 
1. The equation of a chord joining t, & t, is 2x — (t,+ t,) y + 2 at, t,=0. 
2. If t, & t, are the ends of a focal chord of the parabola y* = 4ax then t,t, = —1.Hence the 
co-ordinates at the extremities of a focal chord can be taken as (at?, 2at) «(3 — 2) 
“e—Focal chord 
A 
S (focus) 
3. Length of the focal chord making an angle a with the x— axis is 4acosec? o 


Example # 22 : Discuss the position of line y = x + 3 with respect to parabola y? = 4(x + 2). 
Solution : Solving we get (x + 3)?=4(x+2) => (x-—1)?=0 


so y = X + 3 is tangent to the parabola. 


Example # 23 : Prove that focal distance of a point P(at?, 2at) on parabola y? = 4ax (a > 0) is a(1 + t?). 


Solution : 

M( a, 2at) P (at’, 2at) 

S(a, 0) 
PS = PM =a + at? PS =a (1 +t’). 
Example # 24 : If t,, t, are end points of a focal chord then show that t,t, = -1. 
Solution : Let parabola is y? = 4ax 
P (at,’, 2at,) 
Q (at,’, 2at,) 
since P, S & Q are collinear ie len = Milles 
2 
= eee eeeclieges t?-1=t2+tt, > tt,=-1 


je tp etd 


Example # 25 : If the endpoint t,, t, of a chord satisfy the relation t, t, = —3, then prove that the chord of y? = 4x 


always passes through a fixed point. Find the point ? 


Solution : Equation of chord joining (at,?, 2at,) and (at,’, 2at,) is 
y — 2ati = ; *. (x — at,?) > (t, + t,) y — 2at,? — 2at,t, = 2x — 2at,? 
1 2 
; 7 (x-—3) (~ t,t, =-3) .. This line passes through a fixed point (3, 0). 
1 2 


/\ 
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Self Practice Problems : 
(18) If the line y = 3x + 4 intersect the parabola y? = 4x at two distinct point's then set of value's of 
‘is 
(19) Find the midpoint of the chord x + y = 2 of the parabola y? = 4x. 
(20) If one end of focal chord of parabola y? = 16x is (16, 16) then coordinate of other end is. 


(21) If PSQ is focal chord of parabola y? = 4ax (a > 0), where S is focus then prove that — = ae} aos 
(22) Find the length of focal chord whose one end point is (ap?, 2ap) 

2 
Ans. (18)  (—«, 1/3) (19) (4,-2) (20) (1,-4) (22) a(p + 4 


6.1 Tangents to the parabola y? = 4ax : 
Equation of tangent at a point on the parabola can be obtained by replacement method or using 
derivatives. 
In replacement method, following changes are made to the second degree equation to obtain T. 
Y>XX, VP Oyy,, 2xy > Xy, +X y, 2X >xX+X, 2oyry, 
So, it follows that the targents are : 
(i) yy, =2a (x +xX,) at the point (x,, y,) ; 
a a 2a 
ii =mx +— (mz0O) at | — , — 
(ii) y a ( ) & = 
(iii) ty=x+at? at (at?, 2at). 
(iv) Point of intersection of the tangents at the point t, & t, is { at, t,, a(t, + t,) }. 


Example # 26 : Prove that the straight line y = mx + c touches the parabola y? = 4a (x + a) ifc =ma+ ba 
m 


Solution: Equation of tangent of slope ‘m’ to the parabola y? = 4a(x + a) is 
a 1 
y=m(x+a)+ — => y=mx+a/m+— 
m m 
But the given tangent is y = mx +c “.C=am+ ‘ 


Example# 27 : A tangent to the parabola y* = 8x makes an angle of 45° with the straight line y = 3x + 5. Find 
its equation and its point of contact. 


+ 
Solution : Slope of required tangent’s are m = = = fi =o2, Tie a 
+ 


Equation of tangent of slope m to the parabola y? = 4ax is y= mx + 4 : 


tangent’s y =— 2x-1 at(3.-2) — Vi aXt dal (8, 8) 


Example# 28: Find the equation to the tangents to the parabola y? = 9x which goes through the point (4, 10). 


Solution : Equation of tangent to parabola y? = 9x is y=mx+ ~ 
Since it passes through (4, 10) 
.10=4m + => 16 m2-40m+9=0 m=r55 
.. equation of tangent’s are y va +9 & y va X+1. 


IN Resonsence”®” 


Educating for better tomorrow ADVCS- 17 


Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Conic Section/ A 


Example# 29 : Find the equations to the common tangents of the parabolas (y — 1)? = 4ax and x? = 4b(y — 1). 


Solution : Equation of tangent to (y — 1)? = 4ax is 
VeDemee = 00000 (i) 
m 
Equation of tangent to x? = 4b(y — 1) is 
b 1 b r 
x =m,(y— 1) +— = (y-—1) =— x- SS bee (ii) 
m, my (m,) 
for common tangent, (i) & (ii) must represent same line 
1/3 
ee ee 4 2b m =(-2] 
m, m m5 m b 


Self Practice Problems: 
(23) Find equation tangent to parabola y? = 4x whose intercept on y—axis is 2. 


(24) Prove that perpendicular drawn from focus upon any tangent of a parabola lies on the tangent 
at the vertex. 


(25) Prove that image of focus in any tangent to parabola lies on its directrix. 


(26) Prove that the area of triangle formed by three tangents to the parabola y? = 4ax is half the area 
of triangle formed by their points of contacts.. 


Ans. (23) y =5+2 


7. Line and an Ellipse : 
2 2 
The line y = mx + c meets the ellipse oe a = 1 in two points real, coincident or imaginary 
a 
according as Cc? < a2m? + b2, c* = a2m? + b? or c? > a2m? + b? 
Hence y = mx + Cis tangent to the ellipse 25 +E = 1 if c? = a2m? + b?. 
NOTE: The equation to the chord of the ellipse aS + gids = 1 joining two points with eccentric angles a & B is 
a 
‘ x a+B y . a+ a-B 
iven b cos + = sin = cos 
7 " a 2 b 2 2 


Example#30: Find the set of value(s) of 'A' for which the line x + y + A = O intersect the ellipse 


x2 2 
— + — =1 at two distinct points. 
16 69 
bs, <n apannaten tae xe (x+a) 
Solution : Solving given line with ellipse, we get 16 + 9 =1 


25x? + 389A x + 1642-144 =0 

Since, line intersect the parabola at two distinct points, 
roots of above equation are real & distinct 
D>0 
(321)? — 4.25(1622-144)>0 => Xe (-5, 5) 
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Self Practice Problems : 


(27) 


Ans. 


7.1 


Note : (i) 


(ii) 


(iii) 


Example#31 : 


Solution: 


Example #32: 


Solution: 


IN Resonsence”® 


Find the value of '1' for which 2x — y + 109 A = 0 touches the ellipse x + re =1 


(27) Aa 
2 


a 


2 
Tangents to ellipse ~~ + 
a 


Slope form: y = mx + ,(a2m? + b2 is tangent to the ellipse ~ + ‘o =1 for all values of m. 
a? 


i 
: . XX yy ae i 
Point form : ee a 1 is tangent to the ellipse ats = 1 at (x, y,). 
a b a b 
Parametric form: monet + ve - 1 is tangent to the ellipse a ee = 1 at the point 
a 


(a cos 9, b sin 6). 


There are two tangents to the ellipse having the same m, i.e. there are two tangents parallel to 
any given direction. These tangents touches the ellipse at extremities of a diameter. 


a+B 
2 


oP 


sin 


Point of intersection of the tangents at the point ao & f is, 


2 
The eccentric angles of the points of contact of two parallel tangents differ by x. 


Find the equations of the tangents to the ellipse 3x? + 4y* = 12 which are parallel to the 
line x -2y+ 7 =0 


Slope of tangent = m = d 


B 
Given ellipse is x + vis =) 
4 3 
Equation of tangent whose slope is 'm' is y = mx + 4m? +3 
m= > Aye Fei > 2y=xt4 


A tangent to the ellipse 9x? + 16y? — 144 = 0 touches at the point P on it in the first quadrant 
and meets the co-ordinate axes in A and B respectively. If P divides AB in the ratio 3 : 1, find 
the equation of the tangent. 


x22 
The given ellipse is ve a == a=4,b=3 
Let P=(acos6, b sin6) Fi equation of tangent is 


Xcose + sine =1 
a b 
A=(asecé, 0) 
B = (0, b cosec6) 
P divide AB internally in the ratio 3 : 1 


acos0 = soa => cos20 = ss => cos = cu 
4 4 2 
and b sin 0 = pops => sind = v3 
4 2 
tangent is oat V3y _ 1 => bx+ JZ ay=2ab => 3x+4 V3 y=24 


2b 
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Example# 33 : 


Solution : 


Example # 34 : 


Solution : 


Prove that the locus of the point of intersection of tangents to an ellipse at two points whose 
eccentric angle differ by - is an ellipse having the same eccentricity. 
Let P (h, k) be the point of intersection of tangents at A(®) and B(f) to the ellipse. 
0+B ( 0+ S) 
acos ( bsin | ——— 2 2 
tee BRS ae () ‘ (* | - sec:( =F) 
0-6 0-B a b 2 
cos | —— cos | —— 
2 2 


but given that 9 — B = 


& 
3 
x2 y? 
locus is + = 1 which is ellipse having same eccentricity. 


a’ sec* 8 b* sec* 8 
6) 6 


If the locus of foot of perpendicular drawn from centre to any tangent to the ellipse 
3x? + 4y? = 12 is (x? + y*)? = ax? + by’, then find a + b. 


Let P(h, k) be the foot of perpendicular to a tangent y = mx + 4m? +O 0 hee (i) 
from centre 
‘oon = mee aaron (ii) 
h k 


P(h, k) lies on tangent 


ern a (iii) 


2 
2 
feo) = af = locus is (x? + y’)? = 4x? + 3y? 


Self Practice Problems : 


(28) 


(29) 


(30) 


(31) 


(32) 


IN Resonsence”® 


Show that the locus of the point of intersection of the tangents at the extremities of any focal 
chord of an ellipse is the directrix corresponding to the focus. 


Show that the locus of the foot of the perpendicular on a varying tangent to an ellipse from 
either of its foci is a concentric circle. 


Prove that the portion of the tangent to an ellipse intercepted between the ellipse and the 
directrix subtends a right angle at the corresponding focus. 


Find the area of parallelogram formed by tangents at the extremities of latera recta of the 


2 2 
; xo oy 

ellipse —+-~ =1. 
a’ be 


If yi is ordinate of a point P on the ellipse then show that the angle between its focal radius and 


b* 
tangent at it, is tan ; 
a 
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2 2 


(33) Find the eccentric angle of the point P on the ellipse “> + = tangent at which, is 
a 


equally inclined to the axes. 


3 

Ans. (31) = (33) 0=4 tan-(2 vxtar-(2) vant tan (2) 

[52,2 a a = 

a’ —b 

8. Line and a hyperbola : 
2 2 
The straight line y = mx +c is a secant, a tangent or passes outside the hyperbola _ = = 
a 


according as : c? > a2m? — b? or c? = a2m2—b? orc? < a2m?— b?, respectively. 


2 2 
NOTE: The equation to the chord of the hyperbola a - a =1 joining the two points P(a) & Q(f) is given by 
a 
Begg OY gin OP ggg 28 
2 b 2 2 
x2 y? 
8.1 Tangents to hyperbola — - rar 
a? 


(i) Slope form : y = mx +,/a’m? —b? can be taken as the tangent to the hyperbola 


2 2 
aie Le = 1, having slope 'm’. 
a ob 
x? We 
(ii) Point form: Equation of tangent to the hyperbola a= na = lat the point (x, y,) is 
A 
gees Va 
ee [oe 
x2 Ve 
(iii) Parametric form: Equation of the tangent to the hyperbola aon a =1 at the point. 
a 
(asec 0, b tan @) is esec via’ =1 
a b 
cost 0,+0 
Note: (i) Point of intersection of the tangents at P(8,) & Q(8,) is Ba btan( u 2 2] 
coe 
2 
(ii) lf |6,+9,| =, then tangents at these points (0, & 9,) are parallel. 


(iii) There are two parallel tangents having the same slope m. These tangent touches the hyperbola 
at the extremities of a diameter. 


2 
Example # 35 : Find, if x + y = c touch the hyperbola = —y2=1. 


Solution: Solving line and hyperbola we get 
x? — 4 (c-x)? = 4 
3x? + 8cx + 4c7+4=0 
D=0 
64c? — 4.3.4 (c2-1) =0 
-3=0 
c=+V3 
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Example # 36 : Find the equation of the tangent to the hyperbola x? — 4y? = 36 which is perpendicular to the 


Solution : 


Example # 37 : 


Solution : 


Example#39 : 


Solution : 
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line 43 eye V5 =0 
y =mx + 36m? -9 , where m= as 


V3 
“. equation of tangents are y = F +/3 > V3 y =X+3 
x2 y? 
Find the point of contact if 3x a/7 y — 9 =O is tangent to 169 =1. 
Let the point of contact is (x,, y,). The equation of tangent is 
picts ee 
WD 4 ]Diee (i) 
The given equation of tangent is 3x — /7 y- 9 =0........... (ii) 


From Eau (i) & (ii) 


xy yi _ 1 16 
= = > x1, yt) = | —, V7 
16x3 9/7 9 Oy) (4 av 


Prove that the perpendicular focal chords of a rectangular hyperbola are equal. 
Let rectangular hyperbola is x? — y? = a? 
Let equations of PQ and DE are 
Vea N Xess C aan ene nn eee (1) 
elite) = Wl, MN Mc (2) 
respectively. 
Be any two focal chords of any rectangular hyperbola x? — y? = a? through its focus. We have to 
prove PQ = DE. Since PQ | DE. 


mim, == MAR RN, (8) 
Also PQ passes through S (a V2 , 0) then from (1), 
O=ma /2 +c 
or C=2Zeen fw £m... (4) 
Let (x,,y,) and (x,,y,) be the co-ordinates of P and Q then 
(PQ)? = (x,-X,)? +(¥,-Yo)? sees (5) 


Since (x,,y,) and (x,,y,) lie on (1) 
y, =mx, +c andy, = mx, +¢ 


(=e) =BNF a) crc (6) 
From (5) and (6) 
(PQ)? =(x,-x,)? (14m?) 00 (7) 
Now solving y = mx +c and x?— y? = a? then x? — (mx +c)? = a? 
or (m? — 1) x? + 2mcx + (a? + c?) = 0 
Y 
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_ A{a? +c? -a*m?} 7 4a?(m? +1) 


2 
From (7), (PQ)? = 4a? [= ) 


{-- C2 = 2a2m?} 


2 
44) er . 244) 
Similarly, (De) = 4er aga) | eae? eet = (PQ)? 


m; -1 


(." mm: =—1) Thus (PQ)? = (DE)? = PQ = DE. 
Hence perpendicular focal chords of a rectangular hyperbola are equal. 
Self Practice Problems : 


2 y? 


(34) Show that the line x cos a + y sin a = p touches the hyperbola ~ “ae = 
a 
if a? cos? a — b? sin? a = p?. 
(35) For what value of 4 does the line y = 2x + 4 touches the hyperbola 16x? — 9y? = 144 ? 


(36) Find the equation of the tangent to the hyperbola x? — y? = 1which is parallel to the line 


4y =5x +7. 
Ans. (35) A=+2/5 (36) 4y=5x+3 
10 Pair of tangents : The equation to the pair of tangents which can be drawn from any point (x, y,) to the 

curve S =0 is SS, = T? 

Curve(S=0) T for point (x1, yi) & S=0 | Si for point (x1, yi) & S=0 | Combined equation of 
tangents from external 
point (x1, y1) to S=0 

Parabola T=yy, — 2a(x + X,) S, = y,?— 4ax, SS, = T? 

(y? — 4ax = 0) 

Ellipse T= aa we . ere. So) =? 

Sao. - -0) a b az be 

abe 
Hyperbola T= 2 oe Ede Soy =? 
[2 a me | a b 1 ae ob? 

a’ be 


Example#40: Write the equation of pair of tangents to the parabola y? = 4x drawn from a point P(-1, 2) 


Solution : We know the equation of pair of tangents are given by SS, = T? 


(ye — 4x) (4 +4) = (2y-2 (x- 1)? 
> By? — 32x = 4y? + 4x? + 4— Bxy + By -— 8x => y? — x? + 2xy — 6x -— 2y=1 
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Example # 41: Find the locus of the point P from which tangents are drawn to parabola y? = 4ax having slopes 
m,,m, such that 


(i) |m,—m,| =2 (ii) 0, + 8, = 2/3 
Solution : Equation of tangent to y? = 4ax, is y= mx + = 
m 


Let it passes through P(h, k) 
: mh —-mk +a=0 


(i) m,+m,=— andm,.m,= = > m,—m,|=2 >(m,+m,)?—-4m,m, =4 
2 
K-42 24 4ax = 4x? 

(ii) igde > y=(x—a) V3 


1-m,;m,  1-a/h 


2 2 


Example #42 : How many real tangents can be drawn from the point (—2, —5) to the ellipse > + a5 = 1. Find 


the equation of these tangents & angle between them. 


Solution : 
By direct observation 
x=-2, y =—5 are tangents. 
Example #43 : Find the locus of point of intersection of perpendicular tangents to the ellipse ~ — rte = 1 
og 
Solution : Let P(h, k) be the point of intersection of two perpendicular tangents 


equation of pair of tangents is SS, = T? 


2 2 2 2 2 
XaoUeny, he k hx ky 
(3 are J eae J -(3+3 1 


x? k?2 We h2 : 
x a 52 a A cswanonee =0 oeeciesee (i) 


Since equation (i) represents two perpendicular lines 


Tike 1 (he 
(3) Ac 


=> k?—b?+h?-—a?=0 = locus is x? + y? = a? + b? 


2 


2 
Example # 44 : How many real tangents can be drawn from the point (2, 1) to the hyperbola [ - 7 =1. 


Find the equation of these tangents. 


2 2 
Solution:  Givenpoint P=(2, 1) Hyperbola  S= = = = =4210 
4 1 31 . ; 
Si = -—~-1= <0 > Point P = (2, 1) lies outside the hyperbola. 
16 9 36 


Two tangents can be drawn from the point P(2, 1). 
Equation of pair of tangents is SS: = Te 


x? y? 1 1 2x sy j 
= 1 ( wa 9 is => 144 (9x? — 16y* — 144) + (9x — 9y— 72)?= 0 


4 9 16 
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Example#45: Find the locus of point of intersection of perpendicular tangents to the hyperbola ee = 
a 


Solution : Let P(h, k) be the point of intersection of two perpendicular tangents. Equation of pair of 
tangents is SS = 


1 : 1) he 
1); - 1| =0 >-k?—b*—h? + a? =0 = locus is x? + y? = a? — b? 


a |) (be ar 


Self Practice Problems : 
(37) If two tangents to the parabola y* = 4ax from a point P make angles 0, and 0, with the axis of 
the parabola, then find the locus of P in each of the following cases. 


(i) tan’, + tan’@, = 2 (a constant) (ii) cos 0, cos 8, = A (a constant) 
(38) Find the locus of point of intersection of the tangents drawn at the extremities of a focal chord 
2 2 
: x“ oy 
of the ellipse —+-—~ =1 
ac) ape 


Ans. (37) (i) y2—2ax =Ax?2, (ii) x2=22{(x-a)2?+y} (88) x= es 


11. Director circle: Locus of the point of intersection of the tangents which meet at right angles is called 
the Director Circle. 
Curve(S=0) Locus of Director Circle Figure 
of (S=0) 
Parabola x+a=0 y’=4ax 
(y? — 4ax = 0) x=0 


Director Circle 


(x=—a) 
A 2 2_ a2 2 = 
Ellipse xe + y= ae +b ee Director circle 
[2 ae -0) (x+y° = a’ +b") 
a2 
a ob 
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Hyperbola xX? + y? = a2 — b? 


xo ai 
arb 


Note: For hyperbola, if b* < a? , then the director circle is real. 
If b? = a? (i.e. rectangular hyperbola), then the radius of the director circle is zero and it reduces to a 
point circle at the origin. In this case centre is the only point from which two perpendicular tangents can 
be drawn on the curve. 
If b? > a?, then the radius of the director circle is imaginary, so that there is no such circle and so no pair 
of tangents at right angle can be drawn to the curve. 


Example #46 : Find the point of the line x — y = O for from where perpendicular tangent can be drawn to 


x? 


—+y?=1 
9 y 


Solution : Solving director circle x2+y2=10&x-y=0 = (15 5 5 yD ) 


Self Practice Problems : 


(39) Find the angle between the tangent drawn from (—2, 1) to x? + 4y* = 4 


Ans. (39) = 
2 
12. Chord of contact: Equation to the chord of contact of tangents drawn from a point P(x, y,) to the curve 
S=0OisT=0 
Curve(S=0) T for point (x1, yi) & S=0 | equation of chord of contact from external 
point (x1, y1) to S=0 is T =0 
Parabola T=yy, — 2a(x + X,) yy, — 2a (x + x,) =0 
(y? — 4ax = 0) 
Ellipse 
: Ae Ba et 
x? y? 1=0 a 0) a b 
— + —=]= 
a <b 
Hyperbola 
yi Te ae Ep 
x? _y| EG a b a b 
ae be 


NOTE : The area of the triangle formed by the tangents from the point (x, y,) & the chord of contact is 


{ 
cr (y,? = 4ax,)°? 
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Example # 47: 


Solution : 


Example #48 : 


Solution : 


Example #49: 


Solution : 


Example #50 : 


Solution : 


Example # 51: 
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Find the length of chord of contact of the tangents drawn from point (—2, 3) to the parabola 
y? = 8x. 
Let tangent at P(t,) & Q(t,) meet at (—2, 3) 

att, = -2 & a(t, +t) =3 


2 PQ= f(2t? - 212) +(4(t, -t,))? 


—2))(3* +4.27) 


ee = 25/2 


((ty + te)? — Atte )((ty + te)? +4) = {° ata: 


If the line x — y— 1 = 0 intersect the parabola y? = 8x at P & Q, then find the point of intersection 
of tangents at P & Q. 
Let (h, k) be point of intersection of tangents then chord of contact is 


yk = 4(x + h) 

4x-yk+4h=0 ©... (i) 

But given is x -y-—1=0 

—— -= =>h=-1,k=4 « _ point=(-1, 4) 


Find the locus of point whose chord of contact w.r.t to the parabola y? = 4bx is the tangents of 
the circle x? + y? = a?. 

Let it is chord of contact for parabola y2 = 4bx w.r.t. the point P(h, k) 

.. Equation of chord of contact is yk = 2b(x +h) 


= 2b , 2bh (i) 
y= r ce 
2bh 
(i) is tangents to x? + y? =a? > 74 Pm 4b2x? = a? (y* + 4b?) 


If tangents to the circle x? + y? = b? intersect the ellipse = — = 1 at A and B, then find the 
a 


locus of point of intersection of tangents at A and B. 


Let P = (h, k) be the point of intersection of tangents at A & B 


.. equation of chord of contact AB is ll + ues Sil econ (i) 
ab? 
which touches the circle x? + y? = b? 
2 2 
eaalit ee =b => required locus is — oe = a 
h2 k2 arab ab 


—— + — 
a’ b* 


2 2 
If tangents to the parabola y? = 4ax intersect the hyperbola a a = 1 at A and B, then find 
a 


the locus of point of intersection of tangents at A and B. 
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Solution: Let P = (h, k) be the point of intersection of tangents at A & B 
Equation of chord of contact AB is zal - ae To segs (i) 
a 


Which touches the parabola 
Equation of tangent to parabola y? = 4ax 


y=mx+ 2 > m=-ys—= uate (ii) 
m m 


equation (i) & (il) as must be same 


a 
= 2 
ad = “1 = m sine te &M= ak 
h k 1 k a2 b2 
a 2 
hb? ak ? 


—=->3 > locus of Pis y2=-2. x 
a 


Self Practice Problems : 


(40) Prove that locus of a point whose chord of contact w.r.t. parabola passes through focus is 
directrix 


(41) If from a variable point ‘P’ on the line 2x — y — 1 = 0 pair of tangent’s are drawn to the parabola 
x? = 8y then prove that chord of contact passes through a fixed point, also find that point. 


(42) Find the locus of point of intersection of tangents at the extremities of normal chords of the 


2 2 

; X y 
ellipse —+ -— =1. 

Be ler 


(43) Find the locus of point of intersection of tangents at the extremities of the chords of the 


2 2 


ellipse — + a = 1 subtending a right angle at its centre. 
a 


ey 1 1 
=(e—b9? (49) 2 = 


ao 
a + 


Ans. (41) (8,1) (42) 


x< 
aia 
Mm} ® 


13. Chord with a given middle point: 
Equation of the chord of the curve S = 0 whose middle point is (x1, y1) is T = Si. 


Curve(S=0) T for point (x1, y1) Si for point (x1, y1) Chord with middle point (xi, yi) for 
&S=0 &S=0 S=0 is T = S1 

Parabola T=yy, —2a(x+x,) | S, =y,?- 4ax, y y, — 2a(x + X,) = y,? — 4ax, 
(y? — 4ax = 0) 
Ellipse _— XX YM se ie XX4  WYi XX OWV4 

xe 2 PP ates ipa Whee perk ell eee Gee) 

ay + 2 1 = 0 

ab 
Hyperbola re a cn Te XXq YY x? y? 
2-B-1-0) a ob 4 a b2 a be ae be 

2 pe 
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Example#52 : 


Solution : 


Example# 53 


Solution : 


Example #54 : 


Solution : 


Example # 55: 
Solution : 


Example #56 : 


Solution : 
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Find the locus of middle point of the chord of the parabola y? = 16x which pass through a given 
point (7, —2). 
Let P(h, k) be the mid point of chord of parabola y? = 16x 
so equation of chord is yk — 8(x + h) = k? — 16h. 
Since it passes through (7, —2) 
-2k —8 (7 +h) =k?-16h 
Required locus is 
y? + 2y —-8x + 56=0 


: Find the locus of middle point of the chord of the parabola y? = 4ax which is parallel to line 


y=mx+c 
Let P(h, k) be the mid point of chord of parabola y? = 4ax, 
so equation of chord is yk — 2a(x + h) = k? — 4ah. 


2a ; 2a 
but slope = — =m a locus is y= — 
k m 
x2 y? 
Find the locus of the mid - point of chords of the ellipse — +2 = 1 Which are focal chords 
a 
of y? = 4ax 
Let P = (h, k) be the mid-point 
2 2 
equation of chord whose mid-point is given ae -1= ae - -1 
a a 


since it is a focal chord, 
it passes through focus (a, 0) 
= moh ke => required locus is a =% 
Aaa tba pe? (ee 
Find the mid point of chord x + 2y = 4 of ellipse 9x? + 36y? = 324 
Let (h,k) be mid point of chord . So T = S: 
9xh + 36yk = 9h? + 36k? ------ (i) X+2y=4 ------ (ii) 
From (i) and (ii) 
9h 36k Qh? + 36k? 


1 2 4 = (h, k) = (2,1) 
Find the locus of the mid - point of focal chords of the hyperbola Ss - be =i 
Let P = (h, k) be the mid-point 
equation of chord whose mid-point is given sy 5 -1= os “4 -1 


since it is a focal chord, 
it passes through focus, either (ae, 0) or (—ae, 0) 


P(h, k) 
If it passes through (ae, 0) 
locus is ae xe - vid 
a. ae: Be 
If it passes through (—ae, 0) 


ex xX y 
locus is — —= — -— — 
a 
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Example #57 : Find the condition on 'a' and 'b' for which two distinct chords of the hyperbola = os = 1 
passing through (a, b) are bisected by the line x + y = b. 
Solution : Let the line x + y = b bisect the chord at P(a, b—- a) 
equation of chord whose mid-point is P(a, b — a) 
XO y(b-a) _ a? _ (b— a)? 
2a” 2b* 2a b® 
Since it passes through (a, b) 
a _ (b-a) _ of _ (b= a)? 
2a 2b 2a° 2b” 
oe | (2-2) =0 a=0O, a=at aztb 


2 2 
Example #58 : Find the locus of the mid point of the chords of the hyperbola > — = 1 which subtend a 
a 


right angle at the origin. 


Solution : let (n,k) be the mid—point of the chord of the hyperbola. Then its equation is 
2 2 2 2 
ee ace = or li e Shes as sapecad (1) 
a b b b a be a b 


The equation of the lines joining the origin to the points of intersection of the hyperbola and the 
chord (1) is obtained by making homogeneous hyperbola with the help of (1) 


The lines represented by (2) will be at right angle if coefficient of x2 + coefficient of y2 = 0 
2 2 2 
The ke Pd (ie es = 4-2 
“ela? of) af pela? we) pf la? v2) la? pe) af at 


Degeane 2 2 
hence, the locus of (h,k) is aa (s-3] Se 
a 


Self Practice Problems : 
(44) Find the mid point of chord x — y — 2 = 0 of parabola y? = 4x. 


(45) Find the locus of mid - point of chord of parabola y? = 4ax which touches the parabola x? = 4by. 
2 


2 
(46) Find the equation of the chord 36 + 7 = 1 which is bisected at (2, 1). 


2 
(47) Find the locus of the mid-points of normal chords of the ellipse ale + > =1. 
a 
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(48) 


(49) 


(50) 


Ans. 


2 2 


Find the equation of the chord 36 7 = 1 which is bisected at (2, 1). 


Find the point 'P' from which pair of tangents PA & PB are drawn to the hyperbola 
2 2 


xX _Y_ 2.1 insucha way that (5, 2) bisect AB 
25 16 


From the points on the circle x? + y? = a?, tangent are drawn to the hyperbola x? — y? = a?, prove 
that the locus of the middle points of the chords of contact is the curve (x? — y?)* = a? (x? + y*). 


(44) (4,2) (45) — y (2ax— y?) = 4a’b (46) x+2y=4 


x? y2) (ae b° ao 20 8 
(47) a F b2 a + - = (a? — b?) (48) X = 2y (49) & 3) 


14 NORMAL 


14.1 


NOTE : 


(i) 
(ii) 


(iii) 


Example # 59 : 


Solution : 
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Normal to the parabola : 
Normal is obtained using the slope of tangent. 


Pp 


Normal 


Slope of tangent at (x,, y,) = al = Slope of normal = — Ea 
yy 
(i) y-y,= — (x — X,) at (x,, y,) 3 (ii) = y=mx-2am - amé at (am2, — 2am) 


(iii) y + {x = 2at + at? at (at?, 2at). 


Point of intersection of normals att, & t, is (a (t+ t+t,t,+ 2), —at,t,(t, + t,)). 
If the normals to the parabola y? = 4ax at the point ti, meets the parabola again at the point 


P(t) 


2 
t then iy = [ — 4 . 
| 


If the normals to the parabola y? = 4ax at the points t, & t, intersect again on the parabola at the 
point 't,' then t, t, = 2; t, = — (t, + t,) and the line joining t, & t, passes through a fixed point 
(2a, 0) 

If the normal at point ‘t,’ intersects the parabola again at ‘t,’ then find value of |t,.t, + t,]. 


2 


Slope of normal at P = — t, and slope of chord PQ = ; 
1th 


,e-t}-==> 3 t=-t - 2S tyt=42-2 >|t,.t, + t2| =2 
1 
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Solution : 


Example # 61 


Solution : 


If the normals at points t,, t, meet at the point t, on the parabola then find value of 
(ie) 
Since normal at t: & te meet the curve at ts 


2 
t,=-t,-- a seni (i) 
t,=-t, - = we (ii) 
ty 
> (t7+2)G=t (+2) = ULL =b) 42-1) =0 
t4t, th=2 2 wa. (iii) 


Hence (i) t,t,=2 

from equation (i) & (iii), we get t, =—t,-t, 

Hence (ii) t,+t, +t, =0 (iV) 
from (iii) & (iv) (t, + t, + t,)? + (t, . t,)? =4 


: Find the locus of the point N from which 3 normals are drawn to the parabola y? = 4ax are 


such that 
(i) Two of them are equally inclined to y-axis 
(ii) Two of them have product of their slops is equal to 2. 


Equation of normal to y? = 4ax is 

y = mx — 2am — am? 

Let the normal passes through N(h, k) 

k = mh — 2am — am° > am® + (2a—h)m+k=0 
For given value’s of (h, k) it is cubic in ‘m’. 

Let m,,m, & m, are root’s of above equation 


m+m,+M,=O 2 26 ae (i) 
2a-h 4 
m,m, +m,m, +m,m, = Bey, po tes (ii) 
k ne 
m,m,m, = zo A oe en (iii) 
(i) If two normal are equally inclined to x-axis, then m, + m, = 0 
m, =0 = y=0 
(ii) If two normal’s have product of their slops = 2 
m,m,=2 
from (3) Ms = ai ere (iv) 
2a 
from (2) a ee Ve (v) 
2a a 
from (1) mi + Me = Line Wa (vi) 
2a 


from (5) & (6), we get 
ke = 4ax 


Self Practice Problems: 


(51) 
(52) 
(53) 
(54) 


Ans. 
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Find the points of the parabola y? = 4ax at which the normal is inclined at 45° to the axis. 
If chord drawn from point P(9, —6) on the parabola y? = 4x is normal at point Q then Q = ? 
Find the length of normal chord at point ‘t’ to the parabola y? = 4ax. 


If the normals at 3 points P, Q & R on the parabola (x — 3)? = y + 2 are concurrent, then show 
that 

(i) The sum of slopes of normals is zero, 

(ii) The locus of centroid of APQR is x — 3 = 0. 


(51) (a, -2a), (a, 2a) (52) (9, -6) (53) 0 = 
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Example #62: 


Solution : 


Example #63 : 


Solution : 
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Normal to Ellipse 


2 2 
(i) Equation of the normal at (x,, y,) to the ellipse —- ee a fin oy = a? — b?. 
a Bb x 4 
2 2 
(ii) Equation of the normal at the point (acos 0: bsin 6) to the ellipse a + a = 1 is; 
a 
ax. sec 0 — by: cosec 6 = (a? — b?). 
(a?- b°) m 
(iti) Equation of a normal in terms of its slope 'm' is y = mx - 


ja? + bm? 


2 2 
A and B are corresponding points on the ellipse ~+%5 
a 


respectively. The normal at A to the ellipse meets CB in R, where C is the centre of the ellipse. 
Prove that locus of R is a circle of radius a + b. 


=1 and the auxiliary circles 


joy 


Let A = (acos 8, b siné) 
: B = (acos6, a sin0) 


Equation of normal at A is 
(asecO) x—(bcosec0)y=a2—be haaaeeeeee (i) 
equationof CBisy=tanO.x haeeaeee (ii) 
Solving equation (i) & (ii), we get +(a—b) x = (a?— b?) cosé 
X = (a+b) cos0, & y = (a+b) sind 

R = ((a + b) cos6, (a + b) sin@) = (h, k) 
h? + k? = (a+ b)?=> x? + y? = (a + b)? 


2 


2 
Find the shortest distance between the line 3x + 4y = 12 and the ellipse = + yo 


9 


Shortest distance occurs between two non-intersecting curve always along common normal. 
Let 'P' be a point on ellipse and Q is a point on given line for which PQ is common normal. 

.. Tangent at 'P’ is parallel to given line 

-. Equation of tangent parallel to given line is (y = mx + a’m? +b? ) 


Pe 


ASA 


minimum distance = distance between 


3x + 4y = 12 & 3x 4 4y = v2 


> shortest distance = 
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Example #64 : Prove that, in an ellipse, the distance between the centre and any normal does not exceed the 
difference between the semi-axes of the ellipse. 


x2 y? 
Solution : Let the equation of ellipse is — + 4 =1 
a 
Equation of normal at P (0) is (a sec@)x — (bcosec 0)y — a? + b? = 0 
distance of normal from centre 


-OR- (ae 67) _ |" =b? | 
fa? +b? +(atan@)? +(bcote)? Via+by? +(atan@ —bcot6)? 
2 12 
* (a + b)? + (a tan — b cot6)? > (a+b)? or < ae => |OR| < (a—b) 


(a+b) 
Self Practice Problems : 
(55) Find the value(s) of 'a' for which the line x + y = ais a normal to the ellipse 3x? + 4y? = 12 


2 2 


(56) If the normal at the point P(6) to the ellipse a = 1 intersects it again at the point Q(26) 


then find the value of cosé 


Ans. Gr (56) -= 


V7 


14.3. Normal to Hyperbola 


2 2 
(a) The equation of the normal to the hyperbola x* - = = lat the point P (x,, y,) on itis 
a 
2 2 
ses eae a? + b? = a’e?. 
x, Yy; 
x2 y? 
(b) The equation of the normal at the point P (a sec 9, b tan 8) on the hyperbola a ne =1 is 
a 
a aoe =a’ + b? = a’e*. 
sec@ tané@ 
, ae? (a? +b*)m 
(c) Equation of normals in terms of its slope 'm' are y = mx + ~——————. . 
2 oe 
Va? —b’m 
x? y? 
Example # 65 : A normal to the hyperbola —~ — —~ = 1 meets the axes in M and N. find a locus of point R 
a 
on segment MN such that NR : RM = 2:1. 
2 2 
Solution : The equation of normal at the point Q (a sec 9, b tan 6) to the hyperbola = - = =1is 
a 
axcosd+bycoth=a+b% (1) 
The normal or meets the x—axis in 
2 2 2 2 
MN) EE Sed, Ol andhiecertata 1) 02 aaa 
Let R (h, k) is point whose locus we have to find.as NR: RM = 2:1. 
2 2 2 2 
=> h= Ee) oea: k= fe ani 
a 3b 
we know that 
9a? . Qb? ig axe ie @ (ae tb 
sec*p —tan’?g=1 => 1> b2y2 = 
% . 4(a? +b?) (a 4b°) : 4 : 9 
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Self Practice Problems : 


2 2 
(57) Prove that the line Ix + my —n = 0 will be a normal to the hyperbola a = = 1 
a 


a? b* (a + b2 i 


lig m2 n2 


15. Important Highlights of Parabola : 


(i) If the tangent & normal at any point ‘P’ of the parabola intersect the axis at T & G then 
ST = SG = SP where ‘S’ is the focus. In other words the tangent and the normal at a point P on 
the parabola are the bisectors of the angle between the focal radius SP & the perpendicular 
from P on the directrix. From this we conclude that all rays emanating from S will become 
parallel to the axis of theparabola after reflection. 


Reflection 
property 


Directrix => 


(ii) The portion of a tangent to a parabola cut off between the directrix & the curve subtends a right 
angle at the focus. 

See figure above. 

(iii) The tangents at the extremities of a focal chord intersect at right angles on the directrix, and 
hence a circle on any focal chord as diameter touches the directrix. Also a circle on any 
focal radii of a point P (ate, 2at) as diameter touches the tangent at the vertex and intercepts a 


chord of length a /1+ t? ona normal 
at the point P. 


PA=ali+t 


(iv) Any tangent to a parabola & the perpendicular on it from the focus meet on the tangent at the 
vertex. 


ZPRS = 90° 


(v) If the tangents at P and Q meet in T, then: 
> TP and TQ subtend equal angles at the focus S. 
=> ST2=SP.SQ & > The triangles SPT and STQ are similar. 


ZTSP = ZTSQ 
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16. 


/\ 


(vi) Semi latus rectum of the parabola y? = 4ax, is the harmonic mean between segments of any 


focal chord of the parabola. 
P 


fe) 2(PS)(SQ) 
PS+SQ 
(vii) The area of the triangle formed by three points on a parabola is twice the area of the triangle 
formed by the tangents at these points. 


=2a 


(viii) If normal are drawn from a point P(h, k) to the parabola y? = 4ax then 
k = mh — 2am - am? i.e. am? + m(2a—h) +k =0. 
2a-h 


k 
m,+m,+m,=0; m,m,+m,m,+m,m, = TL ar 


Where mi, mz, & ms are the slopes of the three concurrent normals. Note that 
A 
P(h, k) 


C A, B, C > Conormal points 


algebraic sum of the slopes of the three concurrent normals is zero. 

algebraic sum of the ordinates of the three conormal points on the parabola is zero 
Centroid of the A formed by three co—normal points lies on the x—axis. 

Condition for three real and distinct normals to be drawn froma point P (h, k) is 


h>2a&ke<— (h—2a)s. 
27a 


YUU Y 


(ix) Length of subtangent at any point P(x, y) on the parabola y? = 4ax equals twice the abscissa of 
the point P. Note that the subtangent is bisected at the vertex.. 
W 


dy 
ays 
T OK DN 


TD = 2(OD) , DN = 2a 
(x) Length of subnormal is constant for all points on the parabola & is equal to the semi latus 
rectum. See figure above. 


Important Highlights of Ellipse : 
2 2 


Refering to the ellipse am + ee = 
a 


(i) lf P be any point on the ellipse with S & S’ as its foci then “ (SP) +  (S’P) = 2a 


(ii) The tangent & normal at a point P on the ellipse bisect the external & internal angles between 
the focal distances of P. This refers to the well known reflection property of the ellipse which 
states that rays from one focus are reflected through other focus & vice—versa. Hence we can 
deduce that the straight lines joining each focus to the foot of the perpendicular from the other 
focus upon the tangent at any point P meet on the normal PG and bisects it where G is the 
point where normal at P meets the major axis. 
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(iii) 


(iv) 


(v) 


(vi) 


(vii) 


(i) 
(ii) 


The product of the length’s of the perpendicular segments from the foci on any tangent to the 
ellipse is b? and the feet of these perpendiculars lie on its auxiliary circle and the tangents at 
these feet to the auxiliary circle meet on the ordinate of P and that the locus of their point of 
Intersection is a similiar ellipse as that of. ne original one. 


The portion of the tangent to an ellipse between the point of contact & the directrix subtends a 
right angle at the corresponding focus. 


<— Directrix 
If the normal at any point P on the ellipse with centre C meet the major & minor axes in G & g 
respectively, & if CF be Perpendicular upon this normal, then 


PF. PG = b? (ii) PF. Pg = a? 

PG. Pg = SP. S’P (iv) CG. CT = CS? 

Locus of the mid point of Gg is another ellipse having the same eccentricity as that of 

the original ellipse. 

[Where S and S’ are the focii of the ellipse and T is the point where tangent at P meet the major 
axis] 


The circle on any focal distance as diameter touches the auxiliary circle. Perpendiculars from 
the centre upon all chords which join the ends of any perpendicular diameters of the ellipse are 
of constant length. 


If the tangent at the point P of a standard ellipse meets the axis in 
T and t and CY is the perpendicular on it from the centre then, 


Tt. PY =a? —b? and 
least value of Ttis a+b. 


17. Important Highlights of Hyperbola: 


(i) 
(ii) 


IN Resonsence”® 
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Difference of focal distances is a constant, i.e. |PS — PS’| = 2a 
2 2 
Locus of the feet of the perpendicular drawn from focus of the hyperbola at - a = 1 upon any 
a 


tangent is its auxiliary circle i.e. x? + y? = a? & the product of these perpendiculars is b?. 
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(iii) 


(iv) 


(v) 


Example #66: 


Solution : 
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The portion of the tangent between the point of contact & the directrix subtends a right angle at 
the corresponding focus. 


The tangent & normal at any point of a hyperbola bisect the angle between the focal radii. This 
explains the reflection property of the hyperbola as "An incoming light ray " aimed towards 
one focus is reflected from the outer surface of the hyperbola towards the other focus. It follows 
that if an ellipse and a hyperbola have the same foci, they cut at right angles at any of their 
common point. 


Light Ray 
Tangent 
¥ 


Quy | 


2 2 


x? y? Xx 
Note that the ellipse = + be = 1& the hyperbola po koomke mab? =1(a>k>b>0) are 


confocal and therefore orthogonal. 


The foci of the hyperbola and the points P and Q in which any tangent meets the tangents at 
the vertices are concyclic with PQ as diameter of the circle. 


A ray originating from the point (5, 0) is incident on the hyperbola 9x? — 16y? = 144 at the point 
P with abscissa 8. Find the equation of the reflected ray after first reflection and point P lying 


in first quadrant. 
2 2 


Given hyperbola is 9x? — 16y? = 144. This equation can be rewritten as = =1 .(1) 
Since x co-ordinate of P is 8. Let y co-ordinate of Pisa. ~~. (8,a) lies on (1) 


ee] => o2=27> a=33 (-: Plies in first quadrant) 


Hence co-ordinate of point P is (8,3 V3 ). 
Equation of reflected ray passes through P (8,3 V3 ) and S’(—5,0) 


Its equation is y- 38 2558 (x — 8) or 13y -39\/3 =3/3x-24/3 


or 3/3 x-13y+ 15/3 =0. 
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PART - 1: SUBJECTIVE QUESTIONS 


Section (A) : Elementary concepts of Parabola 


A-1. 


A-2. 


Find the value of 4 for which the equation 1x? + 4xy + y? + Ax + 3y + 2 = 0 represents a parabola 


Find 

(i) The vertex, axis, focus, directrix, length of latusrectum of the parabola x? + 2y —- 3x +5=0. 
(ii) The equation of the parabola whose focus is (1, 1) and the directrix is x + y+ 1=0. 

(iii) The equation to the parabola whose focus is (1, —1) and vertex is (2, 1). 

(iv) The equation of the directrix of the parabola x? — 4x —- 3y + 10 = 0. 

Find the equation of the parabola the extremities of whose latus rectum are (1, 2) and (1, —4). 


Find the axis, vertex, focus, directrix and equation of latus rectum of the parabola 9y*-16x—12y—57 = 0 
Find the locus of a point whose sum of the distances from the origin and the line x = 2 is 4 units. 


Find the value of @ for which point (a, 2a + 1) doesn't lie outside the parabola y = x? + x + 1. 


Find the set of values of ao in the interval [x/2, 32/2], for which the point (sina, cosa) does not lie outside 
the parabola 2y? + x -—2 =0. 


If a circle be drawn so as always to touch a given straight line and also a given circle externally then 
prove that the locus of its centre is a parabola.(given line and given circle are non intersecting) 


Section (B) : Elementary concepts of Ellipse & Hyperbola 


B-1. 


B-5.23 


B-6.23. 


B-7. 


B-8. 


/\ 


Find the eccentricity of an ellipse of which distance between the focii is 10 and that of focus and 
corresponding directrix is 15. 


If focus and corresponding directrix of an ellipse are (3, 4) and x + y — 1 = O respectively and 


eccentricity is : then find the co-ordinates of extremities of major axis. 


2 2 


Find the set of those value(s) of ‘a’ for which the point{ 7-2 a, a) lies inside the ellipse 55 gt at, 


16 


(x=3)" | (y +2) 
25 16 


Write the parametric equation of ellipse = 1. 


Find the set of possible value of a for which point P(a, 3a) lies on the smaller region of the ellipse 
9x? + 16y? = 144 divided by the line 3x + 4y = 12. 


Find the equation of the ellipse having its centre at the point (2, —3), one focus at (8, —3) and one vertex 


at (4, -3). 
Find the equation of the ellipse whose foci are (2, 3), (-2, 3) and whose semi-minor axis is V5 . 


Find 
(i) The centre, eccentricity, foci and directrices of the hyperbola 16x? — 9y? + 32x + 36y — 164 = 0. 
(ii) The equation of the hyperbola whose directrix is 2x + y = 1, focus (1, 2) and 


eccentricity V3. 


® 
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B-9. For the hyperbola x?/100 — y#/25 = 1, prove that 
(i) eccentricity = 5/2 
(ii) SA . S‘A = 25, where S & S’ are the foci & A is the vertex . 


2 2 


B-10. The foci of a hyperbola coincide with the foci of the ellipse et Y _ 1. Find the equation of the 


9 
hyperbola if its eccentricity is 2. 


B-11. Find 
(i) The foci of the hyperbola 9x? — 16y? + 18x + 32y — 151 =0 
(ii) Equation of the hyperbola if vertex and focus of hyperbola are (2, 3) and (6, 3) respectively and 
eccentricity e of the hyperbola is 2 


B-12. Find the position of the point (2, 5) relative to the hyperbola 9x? — y? = 1. 
B-13.za. Find the equation of auxiliary circle, of conic which passes through (1, 1) & is having foci (4, 5) & (2, 3). 
B-14. Find the eccentricity of the hyperbola with its principal axes along the co-ordinate axes and which 


passes through (3, 0) & (3v2, 2). 


B-15. Given the base of a triangle and the ratio of the tangent of half the base angles. Show that the vertex 
moves on a hyperbola whose foci are the extremities of the base. 


B-16. Prove that the distance of the point (6 cos6,V/2 sind) on the ellipse x?/6 + y?/2 = 1 from the centre of 
the ellipse is 2, if 6 = 57/4 


B-17.z. Find the eccentricity of the ellipse which meets the straight line 2x — 3y = 6 on the x-axis and the 
straight line 4x + 5y = 20 on the y-axis and whose axes lie along the coordinates axes. 


x 
1 a 81 “5 


coincide then find the value of b?. 


vy 1 & the hyperbola —— 


B-18. _ If the foci of the ellipse uate 
25 b 


Section (C) : Position of line, Equation of chord and various forms of tangents of 
parabola 


C-1. Aline y =x +5 intersect the parabola (y — 3)? = 8(x + 2) at A & B. Find the length of chord AB. 


C-2. Chord joining two distinct points P(a?, k,) and Q [ke —*) on the parabola y* = 16x always passes 
Q 
through a fixed point. Find the co-ordinate of fixed point. 


C-3. Find the locus of the mid-points of the chords of the parabola y? = 4ax which subtend a right angle at 
the vertex of the parabola. 


C-4. | Two perpendicular chords are drawn from the origin ‘O’ to the parabola y = x?, which meet the parabola 
at P and Q Rectangle POQR is completed. Find the locus of vertex R. 


C-5. — Prove that the straight line ¢x + my + n = 0 touches the parabola y? = 4ax if én = am?. 


C-6. Find the range of c for which the line y = mx + c touches the parabola y? = 8 (x + 2). 


C-7. Find the equation of that tangent to the parabola y? = 7x which is parallel to the straight line 
4y —x +3 =0. Find also its point of contact. 
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C-8. 


C-9. 


A parabola y = ax? + bx + c crosses the x-axis at (a, 0) (8, 0) both to the right of the origin. A circle also 
passes through these two points. Find the length of a tangent from the origin to the circle. 


If tangent at P and Q to the parabola y? = 4ax intersect at R then prove that mid point of R and M lies on 
the parabola, where M is the mid point of P and Q. 


Section (D) : Position of line, Equation of chord and various forms of tangents of 


D-4.23, 


D-5. 
D-6.23. 


D-7.23 


D-8.23. 


D-14. 


/\ 


Ellipse & Hyperbola 


Find the length of chord x — 2y — 2 = 0 of the ellipse 4x? + 16y? = 64. 


2 2 
Find the locus of the middle points of chords of an ellipse a + a = 1 which are drawn through the 
a 
positive end of the minor axis. 
xX? Ne 
Check whether the line 4x + 5y = 40 touches the ellipse 50 sa = 1 or not. If yes, then also find its 


point of contact. 


An ellipse passes through the point (4, — 1) and touches the line x + 4 y — 10 = 0. Find its equation if its 
axes coincide with co-ordinate axes. 


2 2 
Find the equation of the tangents at the ends of the latus rectum of the ellipse = + = = 1 and also 
a 


show that they pass through the points of intersection of the major axis and directrices. 


Any tangent to an ellipse is cut by the tangents at the ends of major axis in the points T and T ’. Prove 
that the circle, whose diameter is T T ’ will pass through the focii of the ellipse. 


2 2 


If 'P' be a moving point on the ellipse + Yin such a way that tangent at 'P' intersect x = = 


16 
at Q then circle on PQ as diameter passes through a fixed point. Find that fixed point. 


2 2 
AB is a chord to the curve S = = + a — 1 = 0 with A (8, 0) and C is a point on line AB such that 


AC : AB = 2: 1 then find the locus of C. 


2 2 


Find the length of chord x — 3y — 3 = 0 of hyperbola ete 


s) al 


For what value of 4, does the line y = 3x + A touch the hyperbola 9x? — 5y? = 45 ? 


2 2 


If the straight line 2x + J2y + n= 0 touches the hyperbola 7 = = 1, then find the value of n. 


Find the equation of the tangent to the hyperbola x? — 4y? = 36 which is perpendicular to the line x — y + 
4=0. 


AB is achord to the curve S = x? — y? — 16 = 0 with A (4, 0) and C is a point on line segment AB such 
that AC : AB = 1 : 2 then find the locus of C. 


2 2 
If the tangent on the point (3 sec 9, 4 tan o) (which is in first quadrant) of the hyperbola ae =1is 
perpendicular to 3x + 8y — 12 =0, then find the value of 6 is (in degree). 
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Section (E) : Pair of tangents, Director circle, chord of contact and chord with given 
middle point of Parabola 


E-1. Find the equation of tangents to the parabola y? = 9x, which pass through the point (4, 10). 


E-2. If two tangents to the parabola y? = 4ax from a point P make angles 0, and 9, with the axis of the 
parabola, then find the locus of P in each of the following cases. 
(i) 0, + 8, = a (a constant) 


we 1 

il 6,+0,= — 

(i) 8, += 5 
(iti) tan 0, + tan®, = A (is constant) 

E-3. | The equation of a tangent to the parabola y? = 8x is y = x + 2. Find the point on this line from which the 
other tangents to the parabola is perpendicular to the given tangent. 


E-4. From the point (a, 8) two perpendicular tangents are drawn to the parabola (x — 7)? = 8y. Then find the 
value of B. 


E-5.% Find the locus of the middle point of the focal chord of the parabola y? = 4x. 


Section (F): Pair of tangents, Director circle, chord of contact and chord with given 
middle point of Ellipse & Hyperbola 


2 2 
F-1. Find the equation of tangents to the ellipse = + aA" = 1 which passes through a point (15, — 4). 
x? y? 
F-2.z If 3x + 4y = 12 intersect the ellipse 35 16 = 1 at P and Q, then find the point of intersection of 


tangents at P and Q. 


2 2 


F-3. Find the equation of chord of ellipse = + = = 1 whose mid point is (8, 1). 


F-4.x% lfm, & m, are the slopes of the tangents to the hyperbola x7/25 — y?/16 = 1 which passes through the 
point (4, 2), find the value of (i) m,+m, & (ii) m,m,. 


F-5. Find the equations of the tangents to the hyperbola x? — 9 y? = 9 that are drawn from (38, 2) . Find the 
area of the triangle that these tangents form with their chord of contact. 


F-6.%3 Find the locus of the mid points of the chords of the circle x* + yY = 16, which are tangent to the 
hyperbola 9 x* — 16 y* = 144. 


F-7. Chords of the hyperbola, x? — y? = a? touch the parabola, y? = 4 ax. Prove that the locus of their middle 
points is the curve, y? (x — a) = x°. 


2 2 


F-8. Find the condition so that the line px + qy =r intersects the ellipse > + = 1 in points whose 
a 


eccentric angles differ by 7 
Section (G) : Equation of normal, co-normal points of parabola 


G-1.z Find equation of all possible normals to the parabola x? = 4y drawn from point (1, 2). 


G-2. ‘If ax + by = 1 is anormal to the parabola y? = 4Px, then prove that Pa? + 2aPb? = b?. 


G-3. Find the equation of normal to the parabola x? = 4y at (6, 9). 
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G-4. The normal at the point P(ap?, 2ap) meets the parabola y? = 4ax again at Q(aq?, 2aq) such that the 
lines joining the origin to P and Q are at right angle. Then prove that p? = 2 


G-5.z% Ifa line x + y = 1 cut the parabola y? = 4ax in points A and B and normals drawn at A and B meet at C 
(C does not lies on parabola). The normal to the parabola from C other, than above two meet the 
parabola in D, then find D 


G-6. If normal of circle x? + y* + 6x + 8y + 9 = 0 intersect the parabola y? = 4x at P and Q then find the locus 
of point of intersection of tangent’s at P and Q. 


Section (H) : Equation of normal, co-normal points of Ellipse & Hyperbola 


2 
H-1. — If the normal at an end of a latus-rectum of an ellipse = + be = 1 passes through one extremity of 
a 


the minor axis, show that the eccentricity of the ellipse is given by e+ + e*-1=0 


H-2.2 A ray emanating from the point (— 4, 0) is incident on the ellipse 9x? + 25y? = 225 at the point P with 
abscissa 3. Find the equation of the reflected ray after first reflection. 


H-3. The tangent & normal at a point on x?/a? — y?/b* = 1 cut the y — axis respectively at A & B. Prove that the 
circle on AB as diameter passes through the focii of the hyperbola . 


H-4. |The normal at P to a hyperbola of eccentricity e, intersects its transverse and conjugate axes at L and 


M respectively. Show that the locus of the middle point of LM is a hyperbola of eccentricity 


(7-1) 
Section (I) : Miscelleneous problems 


I-1.z% Find the equation of a circle touching the parabola y? = 8x at (2, 4) and passes through (0, 4). 


1-2. An ellipse and a hyperbola have the same centre origin, the same foci and the minor-axis of the one is 
the same as the conjugate axis of the other. If e,, e, be their eccentricities respectively, then find value 


of +> 
e? ef 
ye 
I-3.z~ +x — 2y + 4=0 is a common tangent to y2 = 4x & it = 1. Then find the value of ‘b’ and the other 
common tangent. 
x2 oy? 
I-4.2. The line y = x intersects the hyperbola Se oe 1 at the points P and Q. Then find eccentricity of 
ellipse with PQ as major axis and miror axis of length ze 
I-5.z Find the equation of common tangent to circle x? + y* = 5 and ellipse x? + 9y* = 9. 
x2 y? 
1-6. If latus rectum of ellipse 35 + 16 = 1 is double ordinate of parabola y? = 4ax, then find the value of a. 


PART - Il : ONLY ONE OPTION CORRECT TYPE 


Section (A) : Elementary concepts of Parabola 


A-1. | The equation of the parabola whose focus is (—3, 0) and the directrix is x + 5 = O is: 
(A) y? = 4(x-4) (B) y? = 2(x+4) (C) y? = 4(x-3) (D) y* = 4(x+4) 
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A-2. If (2, 0) is the vertex & y-axis is the directrix of a parabola, then its focus is: 
(A) (2, 0) (B) (—2, 0) (C) (4, 0) (D) (-4, 0) 


A-3.z%3. Length of the latus rectum of the parabola 25 [(x — 2)? + (y — 3)?] = (8x — 4y + 7)? is 
(A) 4 (B) 2 (C) 1/5 (D) 2/5 


A-4. A parabola is drawn with its focus at (8, 4) and vertex at the focus of the parabola y2 - 12x -4y +4 =0. 
The equation of the parabola is: 


(A) x?-6x-8y+25=0 (B) y2-8x-6y+25=0 
(C) x*-6x+8y-25=0 (D) x?+6x-8y-25=0 
A-5. | Which one of the following equations parametrically represents equation to a parabolic profile? 
(A) x = 3cost; y = 4sint (B) x= 2 =-2cost; y= 4 cos? 2 
(Cc) vx =tant; jy =sect (D) x = T=sint ;y=sin > + cos > 
A-6. |The points on the parabola y? = 12x whose focal distance is 4, are 
A) (2, v3), (2-8) (B) (1, 2v8), (1-2V3) 
(C) (1, 2), (2, 1) (D) (2, 23), (3, -2\8) 


A-7. Find the all possible values of a such that point P(a, «) is outside the parabola y = x? + x + 1 and inside 
the circle x? + y? = 50. 


(A) (-5, =) (B) (—, ) (C) (-1, 5) (D) (-5, 5) 

A-8. If on a given base, a triangle be described such that the sum of the tangents of the base angles is a 
constant, then the locus of the vertex is : 
(A) acircle (B) a parabola (C) an ellipse (D) a hyperbola 


A-9. Statement-1 : For triangle whose two vertices are ends of a double ordinate for a parabola and third 
vertex lies on axis of same parabola incentre, circumcentre, centroid are collinear. 
Statement-2 : In isosceles triangle incentre, circumcentre; orthocentre, centroid all lie on same line. 
(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 
(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation 
for STATEMENT-1 
C) STATEMENT-1 is true, STATEMENT-2 is false 
(D) STATEMENT-1 is false, STATEMENT-2 is true 
E) Both STATEMENTS are false 


2 2 
A-10. The length of the latus rectum of the parabola whose focus is [yain2a - $082] and directrix is 
g g 


— ,Is 
“7 
2 2 2 2 
(A) “cosa (B) ~cos2a (C) ee cos2a (D) 7 cosa 
g g g 


2 
A-11.% The distance between the focus and directrix of the conic (Vx - y) = 48(x + V3y) is 
(A) 24 (B) 48 (C) 6 (D) 12 
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A-12. If one end of a focal chord of the parabola y? = 4x is (1, 2), the other end doesn't lie on 


(A) x*y+2=0 (B) xy+2=0 (C) xy-2=0 (D) x?+xy-y-1=0 
A-13. The angle made by a double ordinate of length 8a at the vertex of the parabola y? = 4ax is : 
(A) 2/3 (B) x/2 (C) 2/4 (D) 2/6 


Section (B) : Elementary concepts of Ellipse & Hyperbola 


B-1.% The equation of the ellipse whose focus is (1, —1), directrix is the line x — y —- 3 = 0 and the eccentricity 


. A 4 
is —,is 
2 
(A) 7x? + 2xy + 7y?-— 10x + 10y+7=0 (B) 7x? + 2xy + 7y?+7=0 
(C) 7x? + 2xy + 7y? + 10x - 10y-—7=0 (D) 7x? + 4xy + 7y?-— 10x + 10y+7=0 
B-2.% The eccentricity of the ellipse 4x? + 9y? + 8x + 36y+4=Ois 
5 3 v2 V5 
A) = B) — Cc) —— D) —— 
(A) 5 (B) 5 (C) 3 (D) 3 
x2 ve 
B-3. |The equation Bae + eue + 1 =0 represents an ellipse, if 
(A)r>2 (B) 2<r<5 (C)r>5 (D) r € (2, 5) — {3.5} 
B-4. — The length of the latus rectum of the ellipse 9x? + 4y? = 1, is 
3 8 4 8 
A) = B= C) — D) — 
(A) . (B) 3 (C) 9 (D) 9 
B-5. | The equation of the ellipse with its centre at (1, 2), focus at (6, 2) and passing through the point (4, 6) is 
_ 42 _ 92 _ 42 _ 92 
45 20 20 45 
_ 4)2 _9\2 _ 4)2 _9\2 
cy = = 2F (py &=? 2 _, 
25 16 16 25 
B-6. |The position of the point (1, 3) with respect to the ellipse 4x? + 9y? — 16x — 54y + 61 =0 
(A) outside the ellispe (B) on the ellipse 
(C) on the major axis (D) on the minor axis 
B-7. With respect to the hyperbola (3x — 3y)? — (2x + 2y)? = 36 
(A) (3,2) lies on conjugate axis (B) (3,2) lies on tranverse axis 
(C) (8,2) lies inside hyperbola (D) (3,2) lies outside hyperbola 
B-8. Equation of auxilliary circle of the ellipse 2x? + 6xy + 5y? = 1 is 
(A) (x- 1)? +y2= 7-3 J5, (B) tay TNS 
2 4 
C) x? + y? = ——_] D) (x-1)? + y? = 
(C) x* + y AG (D)ix= Tey 7735 
B-9. Statement-1 : Eccentricity of ellipse whose length of latus rectum is same as distance between foci is 


2sin18°. 


ae . b* 4 
Statement-2 : For —~+-— = 1, eccentricity e = ,/1-— 
aw ob a 
(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 
(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation for 
STATEMENT-1 
(C)STATEMENT-1 is true, STATEMENT-2 is false 
(D) STATEMENT-1 is false, STATEMENT-2 is true 
(E) Both STATEMENTS are false 
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B-10. The curve represented by x = 3 (cost +sint), y= 4 (cos t-—sint), is 


(A) ellipse (B) parabola (C) hyperbola (D) circle 
B-11. The eccentricity of the conic represented by x? — y?- 4x + 4y + 16 =Ois 
(A) 1 (B) 2 (C) 2 (D) 1/2 
B-12. Which of the following pair, may represent the eccentricities of two conjugate hyperbolas, for all 
€ (0, x/2) ? 
(A) sin a, Cos o (B) tan a, cot a (C) sec a, cosec o (D) 1+sina, 1+cosa 


B-13. For hyperbola represented by 16x? — 3y? — 32x + 12y — 44 = 0, which of the following statement is 
INCORRECT 


(A) the length of whose transverse axis is 4/3 (B) the length of whose conjugate axis is 8 


(C) whose centre is (1, 2) (D) whose eccentricity is 2 


B-14. Statement-1 : If sec, 6 (=. 4 represent eccentricity of a hyperbola then eccentricity of its 


conjugate hyperbola is given by cosecé. 

Statement-2 : If e,, ©, are eccentricities of two hyperbolas which are conjugate to each other then 

e,?+e,7=1 

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation 
for STATEMENT-1 

(C) STATEMENT-1 is true, STATEMENT-2 is false 

(D) STATEMENT-1 is false, STATEMENT-2 is true 

(E) Both STATEMENTS are false 


B-15. The eccentricity of the hyperbola whose conjugate axis is equal to half the distance between the foci, is 
4 4 2 5 
(A) = ey — (oO = (D) —= 
3 V3 V3 
B-16. Identify the following statements for true/false (T/F) in order 
S1:A latus rectum of an ellipse is a line passing through a focus 
S2 : A latus rectum of an ellipse is a line through the centre 
S3 : A latus rectum of an ellipse is a line perpendicular to the major axis 
S4 : A latus rectum of an ellipse is a line parallel to the minor axis 
(A) TFTF (B) TTFF (C) TFTT (D) FFFF 


B-17. If P (/2 sec 0, V2 tan 9) is a point on the hyperbola whose distance from the origin is ./6 where P is 
in the first quadrant then 6 = 


v1 
(A) 7 a Ce (D) 75 


B-18. The co-ordinates of a focus of the hyperbola 9x? — 16y? + 18x + 32y— 151 =Ois 
(A) (-1, 1) (B) (6, 1) (C) (4, 1) (D) (- 6, -1) 


B-19. The set of values of ‘a’ for which (13x — 1)? + (13y — 2)? = a(5x + 12y — 1)? represents an ellipse is 
(A)1<a<2 (B)O0<a<t1 (C)2<a<3 (D)3<a<4 


B-20.z3. Find the equation of latus rectum of rectangular hyperbola xy = c? 
(A)x-y+2J2c=0 (B)x-y+V2c=0 (C)x+yt+2V2c=0 (D)x+y+# V2c=0 
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Section (C) : Position of line, Equation of chord and various forms of tangents of 


parabola 

C-1. The locus of point of trisections of the focal chords of the parabola, y* = 4x is: 
(A) 2 =x-1 (B) 9y? = 4.(3x — 4) (C) y? = 2 (1 - x) (D) None of these 

C-2. The latus rectum of a parabola whose focal chord is PSQ such that SP = 3 and SQ = 2 is given by: 
(A) 24/5 (B)) 12/5 (C) 6/5 (D) 23/5 

C-3. — Identify following statements for true/false (T/F) in order 


$1: The circles on focal radii of a parabola as diameter touch the tangent at the vertex 
S2 : The circles on focal radii of a parabola as diameter touch the axis 
S3 : A circle described on any focal chord of the parabola as its diameter will touch the directrix of the 


parabola 

S4 : A circle described on any focal chord of the parabola as its diameter will touch the axis of the 
parabola 

(A) TTFF (B) TFTF (C) FFTT (D) FTFT 


C-4. |The length of the chord y = V3 x -2 V3 intercepted by the parabola y? = 4(x — 1) is 


16 8 4 
A) 4¥3 2) = C) = D) — 
) 4/3 (8) 3 (C) 3 Olas 
C-5. If y=2x-—3isa tangent to the parabola yi=da(x- 1). then 'a'is equal to, where a +0: 
14 -14 
A) 1 B) -1 Cc) — D) —— 
(A) (B) (C) 3 (D) 3 
C-6.x An equation of a tangent common to the parabolas y? = 4x and x? = 4y is 
(A)x-y+1=0 (B)x+y-1=0 (C)x+y+1=0 (D) y=0 


C-7. | Equation of a tangent to the parabola y? = 12x which make an angle of 45° with line y = 3x + 77 is 
(A) 2x —-4y +3=0 (B) x-2y+12=0 (C) 4x + 2y+5=0 (D) 2x+y-12=0 


C-8. Identify the following statements for true/false (T/F) in order 
S1: The tangents at the extremities of a focal chord of a parabola are perpendicular 
S2 : The tangents at the extremities of a focal chord of a parabola are parallel 
S3 : The tangents at the extremities of a focal chord of a parabola intersect on the directrix 
S4 : The tangents at the extremities of a focal chord of a parabola intersect at the vertex 
(A) TFTF (B) TTFF (C) TTTT (D) FFFF 


Section (D) : Position of line, Equation of chord and various forms of tangents of 
Ellipse & Hyperbola 


2 2 
D-1. If the line y = 2x + c be a tangent to the ellipse > += = 1, thenc is equal to 
(A) +4 (B) +6 (C) +1 (D) +8 


D-2. The distance of the point of contact from the origin of the line y = x - V7 with the ellipse 3x? + 4y? = 12, 


is 
5 5 
A) /3 B) 2 C= D) = 
(A) (B) (C) F (D) 7 
x y ro , 
D-3. if atp7 ye touches the ellipse we pe = 1 ata point P, then eccentric angle of P is 
a 
(A) 0 (B) 45° (C) 60° (D) 90° 
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D-4. 


D-5. 


D-6. 


D-7. 


2 2 
The point of intersection of the tangents at the point P on the ellipse = + a = 1 and its 
a 
corresponding point Q on the auxiliary circle, lies on the line : 
(A) x = a/e (B) x =0 (C) y=0 (Dyy= 2 
e 
A chord is drawn to the hyperbola xy = 4 from a point A(2, 2) which cuts it again at point B. The locus 
of point P such that AP : PB = 2:1 
(A) (8x — 2) (By — 2) = 16 (B) (2x — 3)(2y — 3) = 16 
(C) xy =2 (D) (3x — 2)(2y — 3) = 16 


The number of possible tangents which can be drawn to the curve 4x? — Q9y? = 36, which are 
perpendicular to the straight line 5x + 2y -10 =Ois: 
(A) zero (B) 1 (C) 2 (D) 4 


The equation of the tangent lines to the hyperbola x? — 2y? = 18 which are perpendicular to the line 
y=xXare: 
(A)y=-x+7 (B) y=-x+3 (C)y=-x+4 (D) none of these 


Section (E) : Pair of tangents, Director circle, chord of contact and chord with given 


E-1. 


E-2. 


E-3. 


middle point of Parabola 

The angle between the tangents drawn from a point ( — a, 2a) to y? = 4 ax is 

A) = B) = S) = Dy 
(A) 7 Ns (C) 3 (D) 5 
The line 4x — 7y + 10 = 0 intersects the parabola, y* = 4x at the points A & B. The co-ordinates of the 
point of intersection of the tangents drawn at the points A & B are: 


7 5 5 wl 5 7 fp 
A)|=,= B) |-—,-= C)|=,—= D) |-=,-= 
(2.3) @) (-3.-2) o) (3.2) (0) (-Z,-3] 
The locus of the middle points of the focal chords of the parabola, y? = 4x is: 

(A) y’ = xia (Byy’ = 2(x=1) (C) y =2(1—x) (D) y* = 2(x + 1) 


Section (F) : Pair of tangents, Director circle, chord of contact and chord with given 


F-1.23 


F-2. 
F-3 


F-4. 


F-5.23, 


/\ 


middle point of Ellipse & Hyperbola 


2 y? 


The equation of the locus of the middle point of the portion of the tangent to the ellipse = o = 1 
included between the co-ordinate axes is the curve: 

(A) 9x? + 16y? = 4 xy? (B) 16x? + 9y? = 4 x?y? 

(C) 3x? + 4y? = 4 x?y? (D) 9x? + 16y? = x?y? 


The equation of the chord of the ellipse 2x? + 5y? = 20 which is bisected at the point (2, 1) is 
(A) 4x + 5y+13=0 (B) 4x + 5y =13 (C) 5x + 4y+13=0 (D) 5x + 4y = 13 


Point, from which tangents to the ellipse 5x? + 4y? = 20 are not perpendicular, is: 


) (1,22) (B) (22, 1) (C) (2, V5) (D) (V5 , 3) 


The locus of the middle points of chords of hyperbola 3x? — 2y? + 4x — 6y = 0 parallel to y = 2x is 
(A) 8x —4y =4 (B) 8y-—4x +4=0 (C) 4x -4y =3 (D) 3x -4y =2 


x? 


2 
The chords passing through L(2, 1) intersects the hyperbola - > = 1 at P and Q. If the tangents 


at P and Q intersects at R then Locus of R is 
(A)x-y=1 (B) 9x — 8y = 72 (C)x+y=3 (D) 9x + 8y =7 
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F-6. 


F-7. 


F-8. 


F-9. 


The number of points from where a pair of perpendicular tangents can be drawn to the hyperbola, 
x? sec? a. — y? cosec? a = 1, a € (0, 77/4), is 
(A) 0 (B) 1 (C) 2 (D) infinite 


Locus of the middle points of the parallel chords with gradient m of the rectangular hyperbola xy = c? is: 
(A) y+mx =0 (B) y- mx =0 (C) my-x=0 (D) my+x=0 


The tangents from (1, 2/2) to the hyperbola 16x? — 25y? = 400 include between them an angle equal 
to: 


(B) (C) (D) 


Ala 
ola 
rola 


The locus of the mid points of the chords passing through a fixed point (a £8) of the hyperbola 


2 2 
cee al iSa: 
a ibe 
B B 
A) acircle with tre} — , — B lli ith tre | —, — 
(A) a circle with cen re(E. 5 (B) an ellipse with centre ae 9 
(C) a hyperbola with centre & B) (D) straight line passing through 


Section (G) : Equation of normal, co-normal points of parabola 


G-1. 


G-2. 


G-3. 


G-4.7%3 


G-7. 


G-8.%3 


/\ 


The subtangent, ordinate and subnormal to the parabola y? = 4ax at a point (different from the origin) 
are in 


(A) AP (B) GP (C) HP (D) none of these 
Equation of the normal to the parabola, y? = 4ax at its point (am?, 2am) is: 

(A) y =—mx + 2am + am? (B) y = mx — 2am -— am? 

(C) y=mx + 2am + am? (D) none 


At what point on the parabola y? = 4x the normal makes equal angles with the axes? 
(A) (4, 4) (B) (9, 6) (Oya) (D) (1, 2) 


The line 2x + y + 4 = 0 is a normal to the parabola y? = — 8x, then A is 
(A) 12 (B) - 12 (C) 24 (D) -—24 


The equation of the other normal to the parabola y? = 4ax which passes through the intersection of 
those at (4a, —4a) & (9a, — 6a) is: 
(A)5x-y+115a=0 (B)5x+y-1385a=0 (C)5x-y-115a=0 (D)5x+y+115=0 


The normal chord of a parabola y? = 4ax at the point P(x,, x,) does not subtends a right angle at the 
(A) focus (B) point (12a, 0) 
(C) one of the end of the latus rectum (D) (a, 2a) 


If three normals can be drawn to the curve y? = x from point (c, 0) then 'c' can be equal to 


(A) 0 (B)-2 (c) 


: (D) 2 


P| 


The locus of the middle points of normal chords of the parabola y? = 4ax is 
(A) y#-2a(x-2a).y°+8a+=0 (B) y4+2a(x-2a).y°+8a*=0 
(C) y4-2a(x+2a).y?+8at=0 (D) y*-2 a(x-2a). y’-8at=0 


® 
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Section (H) : Equation of normal, co-normal points of Ellipse & Hyperbola 


2 2 
H-1. If the line x cosa + y sina = p be normal to the ellipse _ + a = 1, then 
a 
(A) p? (a? cos? a + b? sin? a) = a? — b? (B) p? (a? cos? a + b? sin? a) = (a? — b?)? 
(C) p? (a? sec? a + b? cosec? a) = a? — b? (D) p? (a? sec? a + b* cosec? a) = (a? — b?)? 
x? y? 
H-2. If the focal chord of the ellipse = es = 1, (a>b) is normal at (acos0, bsin@) then eccentricity of the 
a 
ellipse is (it is given that sin® # 0) 
(A) |sec0| (B) |cos6| (C) |sin6| (D) None of these 
H-3.z. The locus of the foot of perpendicular drawn from the centre of the hyperbola x? — y? = 25 to its normal. 
(A) 100x2y2 = (x? + y2)* (y*— x2) (B) 10x2y2 = (x? + y2)? (y?— x?) 
(C) 200x2y2 = (x2 — y2)2 (ye + x?) (D) 100x2y2 = (x? — y2)? (y2 + x?) 
2 
H-4. The value of |A|, for which the line 2x -; Ay =—3 is anormal to the conic x? + 7 =1is 
3 1 3 3 
A) — B) = C) — D) — 
(A) 9 (B) 5 (C) 4 (D) 3 


Section (I) : Miscelleneous problems 


I-1.z The feet of the perpendicular drawn from focus upon any tangent to the parabola, 
y = x? — 2x — 3 lies on 


(A)y+4=0 (B) y=0 (C)y=-2 (D)y+1=0 
2 2 
1-2. lf F,; & F, are the feet of the perpendiculars from the focii S; & S, of an ellipse * += 1 on the 
5 3 
tangent at any point P on the ellipse, then (S,F,). (S,F.) is equal to : 
(A) 2 (B) 3 (C) 4 (D)5 
x2 y? 
1-3. P & Q are corresponding points on the ellipse qe seas = 1, and the auxiliary circle respectively. The 
normal at P to the ellipse meets CQ in R where C is centre of the ellipse. Then ¢(CR) is 
(A) 5 units (B) 6 units (C) 7 units (D) 8 units 
1-4. The equation of common tangent of x? + y* = 2 and y? = 8x is 
(A)x-y+2=0 (B)x+y+1=0 (C)x-y+1=0 (D)x+y-—2=0 
1-5. The equation of common normal to the circle x? + y? — 12x + 16 = 0 and parabola y? = 4x is 
(A) y=0 (B) 2x-—y=12 (C) 2x+y=12 (D) All of the above 
I-6.x%3 Equation of common tangent to ellipse 5x?+ 2y? = 10 , and hyperbola 11x? — 3y? = 33 is 
(A) y=+3x+ J21 (B) y=+x+3 (C) y=+4x+ /37 (D) 3x +y=12 
1-7. The equation of common tangent to the parabola y? = 8x and hyperbola 3x? — y?= 3 is 
(A) 2x+ y+1=0 (B) 2x+y-—1=0 (C)x+2y+1=0 (D) x +2y-1=0 
2 2 
1-8. x — 2y + 4 = 0 is a common tangent to y? = 4x & ra = 1. Then the value of ‘b’ and the other 
common tangent are given by : 
A) b=V¥3:x+2y+4=0 (B)b=3;x+2y+4=0 
C) b=V3 ;x+2y-4=0 (D) b =./3 ;x-2y-4=0 
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PART - Ill : MATCH THE COLUMN 


/\ 


Match the column 
Column - | Column - Il 


(A) If the mid point of a chord of the ellipse is + ca = 1 is (0, 3), (p) 6 


25 
. 4k : 
then length of the chord is 5° then k is 
(B) Eccentric angle of one of the points on the ellipse x? + 3y? = 6 at (q) 8 
a distance 2 units from the centre of the ellipse is “ , then k is 


(C) If ‘e’ is eccentricity and @ is the length of latus rectum of the ellipse (r) 3 
9x? + 5y? — 30y = 0, then 4 (e + £) is 


2 2 
(D) Sum of distances of a point on the ellipse a ae from (s) 16 
omas 


the focii 


AB is a chord of the parabola y? = 4ax joining A(at,?, 2at,) and B (at,?, 2at,). Match the following 


Column - | Column - Il 
(A) AB Is a normal chord (p) t,=-t,+2 
(B) AB is a focal chord (q) L= -" 
1 
(C) AB subtends 90° at (0, 0) (r) b= -1 
1 
(D) AB is inclined at 45° to the axis of parabola (s) t=—-t, > 
i 
4 ON 
A tangent having slope oes the ellipse 18 > - = 1 at point P and intersects the major and 
minor axes at A & B respectively, O is the centre of the ellipse 
Column - | Column - Il 
(A) Distance between the parallel tangents having slopes -= ,IS  (p) 24 
(B) Area of AAOB is (q) 7/24 
(C) If the tangent in first quadrant touches (r) 48/5 
the ellipse at (h, k) then value of hk is 
(D) If equation of the tangent intersecting positive axes (s) 12 
is 2x + my = 1, then @ + m is equal to 
Column - | Column - Il 
(A) Number of positive integral values of b for which tangent (p) 16 
parallel to line y = x + 1 can be drawn to hyperbola 
x2 y? 
—--.=1is 
5 b 
(B) The equation of the hyperbola with vertices (8, 0) and (q) 2 


(-3, 0) and semi-latusrectum 4, is given by is 
4x? — 3y? = 4k, then k = 
(C) The product of the lengths of the perpendiculars (r) 4 
from the two focii on any tangent to the hyperbola 
2 


2 
X y 
— -—_ =1isyk, then k is 
25 3 


(D) An equation of a tangent to the hyperbola, (s) 9 
16x? — 25y? — 96x + 100y — 356 = 0 which makes an 


angle 7 with the transverse axis is y=xX +A, (A>0), then 2A is 


@® . = . 
Resonence a ac lenal: aa 
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TT. 


10.23 


/\ 


PART - | : ONLY ONE OPTION CORRECT TYPE 


The vertex of a parabola is the point (a, b) and latus rectum is of length 1. If the axis of the parabola is 
along the positive direction of y-axis, then its equation is : 


1 
(A) (x + a)? = 3 (2y — 2b) (B) (x-a)?= 5 (2y- 2b) 
(C) (x +a)? = ; (2y — 2b) (D) (x- a)? = : (2y — 2b) 
Length of the focal chord of the parabola y? = 4ax at a distance p from the vertex is: 
2a* a® 4a® p* 
A) — B) = Cc) — D) — 
(A) 5 (B) a (C) 2 (D) - 


The triangle PQR of area 'A' is inscribed in the parabola y? = 4ax such that the vertex P lies at the 
vertex of the parabola and the base QR is a focal chord. The modulus of the difference of the ordinates 
of the points Q and R is: 

A A 2A 4A 
(A) se (B) — oe (D)— 


2a a a a 


AB is a chord of the parabola y? = 4ax with vertex at A. BC is drawn perpendicular to AB meeting the 
axis at C. The projection of BC on the axis of the parabola is 
(A)a (B) 2a (C) 4a (D) 8a 


lf P,Q, and P,Q, are two focal chords of the parabola y’ = 4ax. then the chords P,P, and Q,Q, 
intersect on 

(A) tangent at the vertex of the parabola (B) the directrix of the parabola 

(C) at x = -2a (D) y = 2a and x = —2a 


The vertex of the locus of a point that divides a chord of slope 2 of the parabola y? = 4x internally in the 
ratio 1: 21s 


12 8 1 2 8 11 
(A) (s4 (8) (2.5 7) (2.2 (D) [3-3] 


AB, AC are tangents to a parabola y’ = 4ax. p,, p, & p, are the lengths of the perpendiculars from A, B 
& C respectively on any tangent to the curve, then p,, p,, p, are in: 
(A) A.P. (B) G.P. (C) H.P. (D) none of these 


is 

(y= 1) 

A normal chord of the parabola subtending a right angle at the vertex makes an acute angle 0 with the 
x-axis, then 0 = 

(A) arc tan2 (B) arc tan 2 (C) arc cot 2 (D) arc cot2 


The mirror image of the parabola y* = 4x in the tangent to the parabola at the point (1, 2) 
(A) (x— 1)? =4(y-2)  (B) (x+3)?=4(y+2) (C)(x+1)?=4(y—1) (D)(x-1)?=4 


If two normals to a parabola y? = 4ax intersect at right angles then the chord joining their feet passes 
through a fixed point whose co-ordinates are: 

(A) (— 2a, 0) (B) (a, 0) (C) (2a, 0) (D) (~a, 0) 

If a parabola whose length of latus rectum is 4a touches both the coordinate axes then the locus of its 
focus is 

(A) xy = a? (x? + y’) (B) x*y* = a? (x? + y*) 

(C) x? — y? = a? (x? + y?) (D) x*y* = a? (x? — y?) 
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12.2, 


13. 


14. 


15.23 


16. 


17. 


18.23 


19. 


20. 


21.2 


22. 


/\ 


T is a point on the tangent to a parabola y? = 4ax at its point P. TL and TN are the perpendiculars on 
the focal radius SP and the directrix of the parabola respectively. Then: 


(A) SL = 2 (TN) (B) 3 (SL) = 2 (TN) (C) SL=TN (D) 2 (SL) = 3 (TN) 
In the parabola y? = 4ax, the locus of middle points of all chords of constant length c is 

(A) (4ax — y*)(y? — 4a?) = a?c? (B) (4ax + y?)(y? + 4a?) = a?c? 

(C) (4ax + y*)(y? — 4a?) = a?c? (D) (4ax — y’)(y? + 4a?) = ac? 


Through the vertex 'O' of the parabola y? = 4ax, variable chords OP and OQ are drawn at right angles. 
If the variable chord PQ intersects the axis of x at R, then the distance OR is equal to 
(A) 2a (B) 3a (C) 4a (D) 8a 


From the focus of the parabola, y? = 8x as centre, a circle is described so that a common chord of the 
curves is equidistant from the vertex & focus of the parabola. The equation of the circle is 
(A) (x-2)? +y?=9 (B) (x-2)? +y’=3 (C) (x-2)? +y?=2 (D) (x-2?+y=1 


If from the vertex of a parabola y? = 4ax, a pair of chords be drawn at right angles to one another and 
with these chords as adjacent sides a rectangle be made, locus of the further angle of the rectangle is 
(A) y? = 8a (x — 8a). (B) y? = 4a (x + 8a). (C) y2 =—4a(x-8a). (D) y? = 4a (x — 8a). 


A line of fixed length (a + b) moves so that its ends are always on two fixed perpendicular straight lines. 
The locus of the point which divided this line into portions of lengths a & b, is: 
(A) an ellipse (B) an hyperbola (C) a circle (D) a straight line 


Coordinates of the vertices B and C of a triangle ABC are (2, 0) and (8, 0) respectively. The vertex A is 


varying in such a way that 4 tan . tan es 1. Then locus of A is 


in ee oe, Wee 
o a oe. Aa 
25 9 9 "35 


a = 1 at the points, the sum of whose 


The locus of point of intersection of tangents to an ellipse = + : 
a 


eccentric angles is constant, is : 
(A) a hyperbola (B) an ellipse (C) acircle (D) a straight line 


An ellipse with major axis 4 and minor axis 2 touches both the coordinate axis, then Locus of its centre 
is 


(A) x°-y?=5 (B) x2.y2 = 5 (C) — +y?=5 (D) x2 + y2=5 


An ellipse with major axis 4 and minor axis 2 touches both the coordinate axes, then locus of its focus 
is 


(A) (x — ye) (1 + x2y2) = 16 x? y2 (B) (x2 — y2) (1 — x2y2) = 16 x2 ye. 
(C) (x? + y?) (1 + x?y4) = 16 x? y? (D) (x? + y?) (1 — xy?) = 16 x? y?. 
A series of concentric ellipses E,, E,, ...... , E, are drawn such that E, touches the extremities of the 


major axis of E,_, and the foci of E, coincide with the extremities of minor axis of E,_,. If the eccentricity 
of the ellipses is independent of n, then the value of the eccentricity is 

5-1 V5 -1 45-1 5-1 
A) v5-1 C= 


4 16 2 8 
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x? y? y" x? ; 
23. If e and e’ are the eccentricities of the hyperbola —--~ =1 and -~--—~ = 1, then the point 
a’ ob b* at 
11 
—,— |lies on the circle : 
ee’ 
(A) xX? +y? =1 (B) xX? + y?=2 (C) x+y =3 (D) x? +y2=4 
2 2 
24.2. Pisa point on the hyperbola aes = 1, N is the foot of the perpendicular from P on the transverse 
a 


axis. The tangent to the hyperbola at P meets the transverse axis at T. If O is the centre of the 
hyperbola, then OT. ON is equal to : 


(A) e? (B) a? (C) b? (D)b?/a? 
x? y? 
25. Tangent at any point on the hyperbola — 2 = 1 cut the axes at A and B respectively. If the 
a 
rectangle OAPB (where O is origin) is completed then locus of point P is given by 
a fe ao be ae be 
(A) — - (By atop = | (C) a> =! (D) none of these 
x" oy xv ey y~ Xx 
x2 y? 
26. If the chord of contact of tangents from two points (x,, y,) and (x,, y,) to the hyperbola es Be = 1 are 
a 
X1 Xo . 
at right angles, then is equal to 
Yi Yo 
2 2 4 4 
a b b a 
Solar: ee ao ( Va 


2 


2 
27. The sides AC and AB of a triangle ABC touch the conjugate hyperbola of the hyperbola ~ - =1 at 
a 


2 2 


C and B respectively. If the vertex A lies on the ellipse 4X + a =1, the side BC 

a 
(A) must touch the ellipse (B) must cut the ellipse at two distinct points 
(C) may not touch the ellipse (D) may cut the ellipse at two distinct points 


2 2 


28.2. Tangents are drawn from any point on the hyperbola a-5 = 1 to the circle x? + y? = 9, then the 


locus of mid-point of the chord of contact Is 


2 2 2,,2 DQ 2, ae 
(a) x ioe + y B) x ie ees 
9 4 9 9 4 9 
2 9 DQ pre 2 2 D2 pre 
x xs x a 
(cc) ~ y (D) vine y 
9 4 9 9 4 9 


2 


2 
29. If AB is a double ordinate of the hyperbola ee = 1 such that AOAB (O is the origin) is an 
a 


equilateral triangle, then the eccentricity ‘e’ of the hyperbola 


2 2 

(A) is greater than — (B) is less than — 
V3 V3 

2 1 
C) is equal to — (D) is less than — 
(C) is eq B B 


30. Let two variable ellipse E: and E2 touches each other externally at (0, 0). Their common tangent at 
(0, 0) is y = x. If one of the focus at Ei & one of the focus of Ez always lies or line y = 2x then find locus 
of other focus of E1 & Ez. 

(A) y = 4x (B) y = —2x (C) y=x/2 (D) y =-x/2 
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10. 


11. 


12.2%, 


13. 


14.23 


16.2 


17. 


18. 


/\ 


If range of values of a for which (a?, a — 2) be a point interior to the region of the parabola y? = 
bounded by the chord joining the points (2, 2) and (8, — 4) is (p, q) then value of p + qis 


If ¢ is the distance between focus and directrix of the parabola 9x? — 24xy + 16y? — 20x —- 15y - 60 = 0 
then £ is: 

The number of integral values of a for which the point (—2a, a + 1) will be an interior point of the smaller 
region bounded by the circle x? + y? = 4 and the parabola y?= 4x, is : 

A variable chord PQ of the parabola, y? = 4x is drawn parallel to the line 10y = 7x. If the parameters of 
the points P & Q on the parabola be p & q respectively, then (p + q) equal to. 

The parabola whose axis is parallel to the y-axis and which passes through the points (0, 4), (1, 9) and 


(-—2,6), also passes through (Za) then the value of a is : 


Through the vertex O of the parabola y? = 9x, a perpendicular is drawn to any tangent meeting it at 
P & the parabola at Q, then the value of OP. OQ is 


The centre of the circle which passes through the focus of the parabola x? = 4y & touches it at the point 

(6, 9) is (a, B) then ja — B| is 

Points A, B & C lie on the parabola y? = 4ax. The tangents to the parabola at A, B & C, taken in pairs, 

intersect at points P, Q & R. the ratio of the areas of the triangles ABC & PQR is u where 4 and yp are 
uu 


co-prime number then + p is 


A normal is drawn to a parabola y* = 4ax at any point other than the vertex and it cuts the parabola 
again at a point whose distance from the vertex is not less than 1./2a , then the value of 2 is 


If three normal are drawn through (c, 0) to y? = 4x and two of which of perpendicular then the value of c 
is 

x2 y? 
P & Q are the points with eccentric angles 0 & 8 + 7/6 on the a SS ee =1, then the area of the 
triangle OPQ is : 


If P is a variable point on the ellipse xe + a 
a 


3 =1 whose focii are S and S’ and e, is the eccentricity and 


the locus of the incentre of APSS’ is an ellipse whose eccentricity is e, , then the value of [ + +| e§ is 
ai 


If (0, 3+ \5) is a point on the ellipse whose foci are (2, 3), (—2, 3) then the length of minor axis is : 


A circle has the same centre as an ellipse & passes through the focii F, & F, of the ellipse, such that 


the two curves intersect at 4 points. Let 'P' be any one of their points of intersection. If the major axis of 
the ellipse is 17 & the area of the triangle PF,F, is 30, then eccentricity of the ellipse is: 


Point 'O' is the centre of the ellipse with major axis AB & minor axis CD. Point F is one focus of the 
ellipse. If OF = 6 & the diameter of the inscribed circle of triangle OCF is 2, then the product (AB) (CD) 
is 

If 'r’ be the radius of largest circle with centre (3, 0) that can be inscribed in the ellipse 
9x? + 25y2 = 225, then r? is equal to 


Minimum length of the intercept made by the axes on the tangent to the ellipse 
2 2 


ae ae is equal to 
81 36 


If the distance of the centre of the ellipse 4(x — 2y + 1)? + 9(2x + y + 2)? = 25 from the origin is 4 times 
its eccentricity, then A? is : 
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19. 


20. 


21. 


22.3 
23. 
24.73 
25. 
26. 


27. 


28. 


29. 


30. 


31.2 
32. 


33. 


/\ 


The radius of the largest circle with centre (1, 0) that can be inscribed in the ellipse x? + 4y? =16 is r 
then r? is 


Common tangents are drawn to the parabola y? = 4x & the ellipse 3x? + 8y = 48 touching the parabola 
at A & B and the ellipse at C & D, then the area of the quadrilateral ABCD is 


2 2 
A circle of radius r is concentric with the ellipse 7a i = 1 and the common tangent is inclined to the 


2 2 


_ R2 
major axis at an angle of tan“ bea ; te (b, a) then the value of |o| + |B| is 
a” —r 


2 


2 
If CF is perpendicular from the centre of the ellipse = + = = 1 to the tangent at P, and G is the point 


where the normal at P meets the major axis, then the product CF - PG is 


The eccentricity of an ellipse whose focii are (2, 4) & (14, 9) and touches x-axis is then the value 


nr 
a3 
of A is 


If two points P & Q on the hyperbola x*/a? — y’/b? = 1 whose centre is C be such that CP is 


1 1 1 1 : 
erpendicular to CQ & a <b, then + =z where A is : 
or Cet C@s [ 7 = 


a 
If x? + pxy + gy? + rx — sy + 11 = 0 is the eqaution of the hyperbola whose one focus is (—1, 1), 
eccentricity = 3 and the equation of the corresponding directrix is x — y + 3 = 0, then the value of 's' is : 

2 ae 


The hyperbola = --=> 
a 


D2 passes through the point of intersection of the lines, 7x + 18y - 87=0& 


5x — 8y + 7 = 0 & the latus rectum is 32 V2 /5- The value of (a? + b?) is 


2 2 
If 8 is acute angle between tangents to the hyperbola — 1 which passes through the point of 


25 16 
contact of 3x — 4y = 5 and x? — 4y? = 5 then cot is 


Tangents are drawn from the point (a, 2) to the hyperbola 3x? — 2y? = 6 and are inclined at angles 8 & o 
to the x —axis . If tan 6 . tan = 2, then the value of a? is 


2 2 


C the centre of the hyperbola ee The tangents at any point P on this hyperbola meets the 


9 16 
striaght lines 4x — 3y = 0 and 4x + 3y = 0 in the points Q and R respectively. Then CQ. CR = 


2 

y* xe sy 
2 24 gad ae 
2 a2 b* 


the eccentricities of the ellipse and the hyperbola respectively then e,? —e,? is equal to 


= 1 are 2r andr respectively and e, and e, be 


lf radii of director circles of a + 
a 


2 2 


The sum of lengths of perpendiculars drawn from focii to any real tangent to the hyperbola ae =1 


is always greater than a, then find maximum value of a. 


Let tangent at point A, B and vertex (V) of parabola is x —- 2y + 1=0, 3x +y+4=0 andy =x 
respectively. If focus of parabola is (a, b) then find the value of (5a + b). 


2 


e 
If common tangent of x? + y? = r? and 1 + = 1 forms square then find its area. 


Resonsence”® 


ADVCS- 57 


Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


Conic Section/ A\ 
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1. Let A be the vertex and L the length of the latus rectum of the parabola, y? - 2y - 4x - 7 = 0. The 
equation of the parabola with A as vertex 2L the length of the latus rectum and the axis at right angles 


to that of the given curve is: 


(A) x*?+4x+8y-4=0 (B) x*+4x-8y+12=0 
(C) x*+4x+8y+12=0 (D) x?+8x-4y+8=0 
2. The locus of the mid point of the focal radii of a variable point moving on the parabola, y? = 4ax is a 
parabola whose 
(A) Latus rectum is half the latus rectum of the original parabola 
(B) Vertex is (a/2, 0) 
(C) Directrix is y-axis 
(D) Focus has the co-ordinates (a,0) 
3. P is a point on the parabola y? = 4ax (a > 0) whose vertex is A. PA is produced to meet the directrix in D 


and M is the foot of the perpendicular from P on the directrix. If a circle is described on MD as a 
diameter then it intersects the x—axis at a point whose co-ordinates are: 


(A) (—3a, 0) (B) (—a, 0) (C) (-2a, 0) (D) (a, 0) 

4. Let y? = 4ax be a parabola and x? + y? + 2 bx = 0 be a circle. If parabola and circle touch each other 
externally then: 
(A)a>0,b>0 (B)a>0,b<0 (C)a<0,b>0 (D)a<0,b<0 

5. P is a point on the parabola y? = 4x where abscissa and ordinate are equal. Equation of a circle passing 
through the focus and touching the parabola at P is: 
(A) x2 + y?— 13x + 2y + 12=0 (B) x? + y*- 3x - 18y+2=0 
(C) x? + y? + 18x —- 2y-14=0 (D) x? + y?-x=0 

6. Subset of complete set of values of m for which a chord of slope m of the circle x? + y? = 4 touches 


parabola y? = 4x, can be 


(A) [—- al (B) (0 , 1/2) (C) | =. (D) (—1/2, 0) 


2 2 
7. Locus of the centre of the circle passing through the vertex and the mid-points of perpendicular chords 
from the vertex of the parabola y? = 4ax is. 
(A) is a parabola with vertex (—a, a) (B) is a parabola with latus rectum a 
(C) is a parabola with vertex (2a,0) (D) is a parabola with latus rectum : 


8.2% The equation, 3x? + 4y? — 18x + 16y + 43 =C. 
(A) cannot represent a real pair of straight lines for any value of C 
(B) represents an ellipse, if C > 0 
(C) no locus, if C < 0 
(D) a point, if C =0 
2 2 
9. ‘If Pis a point of the ellipse ~ + = = 1, whose focii are S and S’. Let 7PSS’ = o and ZPS’S = 8, then 
a 


(A) PS+PS'=2a,ifa>b 
(B)  PS+PS'=2b,ifa<b 


(C) fn tae = 28 
2 2 j+e 
(D) an b= Ee eer ene 


b® 
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10.2 


11. 


12.23 


13. 


14.3 


15. 


16. 


17. 


18. 


19. 


/\ 


Let A(a) and B(B) be the extremeties of a chord of an ellipse . If the slope of AB is equal to the slope of 
the tangent at a point C(6) on the ellipse, then the value of 9, is 


a+p (By 2=8 (C) GP 7. a-fp 
2 2 2 2 


(A) 


Let F,, F, be two focii of the ellipse and PT and PN be the tangent and the normal respectively to the 
ellipse at point P then 
(A) PN bisects 2 F, PF, (B) PT bisects ZF,PF, 


(C) PT bisects angle (180° — 2 F,PF,) (D) None of these 


If £, be the equation of the common tangent in 1St quadrant to the circle x* + y* = 16 and ellipse 


2 2 
et = 1 and A, be the length of the intercept of the common tangent between the coordinate axes 
then 
(A) Ay -— (B) Equation of /, is 2x + V3y = 4V7 
a 
(C)a, = = (D) Equation of /, isx + 3y = 4V7 


2 


2 
Let E1 and Ee be two ellipses a + y? =1 and x? + " = 1 (where a is parameter) the locus of points 
a a 
of intersection of the ellipses E1 and Ez is a set of curves 
(A) y =X, y=—-X, x2 + y? =1 (B) y = 2x, y =— 2x, x? + y2 =4 
(C) (4x? — y?) (x? + y*—4) = 0 (D) (x? — y?) (x? + y?-1) = 0 


If (5, 12) and (24, 7) are the foci of a conic, passing through the origin then the eccentricity of conic is 


(A) 386 /12 (B) 386 /13 (C) (386 /25 (D) /386 /38 


The equation of a hyperbola with co-ordinate axes as principal axes, if the distances of one of its 
vertices from the foci are 3 & 1 canbe: 
(A) 3x? — y? =3 (B) x? — 8y?+3=0 (C) x? — 3y?- 3 =0 (D) x? — 3y?- 6 = 0 


A point moves such that the sum of the squares of its distances from the two sides of length ‘a’ of a 
rectangle is twice the sum of the squares of its distances from the other two sides of length 'b’. The 
locus of the point can be : 

(A) a circle (B) an ellipse (C) a hyperbola (D) a pair of lines 


If (8sina, 2cosa) lies on the same side as that of origin w.r.t conic 2x? — 3y? = 6, then sina may be 


4 2 1 2 
A)-,J= B),/= Cc) — 3) = 
(A) f (B) 5 (C) 5B (D) 15 
Which of the following equations in parametric form can represent a hyperbolic profile, where 't' is a 
parameter. 


eee a (ee eed ee ey ete o! HicG 
2 t 2 t a b a b 
(C)x=e+e't&y=e'-et (0) x°-6 = 2 cost & y°+2 = 4 cos’ 
If two distinct tangents can be drawn from the point (a, 2) on different branches of the hyperbola 
2 2 
Pee 1, then the range of a is subset of 
9 16 
3 3 11 
A) |-=,= B) [-2,2 C) [-1,1 D) | -=,= 
a) |-3.8| (B) [2,2] (C) [-1,1] (0) (-3.3) 
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20. 


21.2% 


22. 


23. 


xX? + y? = 16 is the auxilliary circle of 
(A) 9x? — 16y*- 144 =0 (B) 16x? — 9y* + 144 =0 
(C) 9(x — y)? — 16 (x + y)? — 288 = 0 (D) 16(x — y)? — 9(x + y)? + 288 =0 


2 2 


If the chord joining the points whose eccentric angles are ‘co’ and ‘B’ on the hyperbola ee =lisa 
a 


focal chord then 


(A) +ecos (258) = Cos (228) (B) +ecos (228) eee (254) 
2 2 2 2 


—| =0 where k=+#1 (D) tan(a/2) tan(B/2) + 
ke +1 ke — 


(C) tan(a/2) tan(p/2) + ( 


If the normal at P to the rectangular hyperbola x?— y? = 4 meets the axes in G and g and C is the centre 
of the hyperbola, then 

(A) PG = PC (B) Pg = PC (C) PG = Pg (D) Gg = PC 

Two confocal parabola intersect at A and B. If their axis are parallel to x-axis and y-axis respectively, 
then slope of chord AB can be : 

(A) 1 (B) -1 (C) 2 (D) -2 


PART - IV : COMPREHENSION 


Comprehension # 1 (For Q.No. 1 to 3) 


Consider three lines y axis, y = 2 and /x + my = 1 where (, m) lies on y? = 4x. answer the following : 


Locus of circum centre of triangle formed by given three lines is a parabola whose vertex is 
(A) (-2, 3/2) (B) (2, -3/2) (C) (-2, -3/2) (D) (2, —o/2) 


Area of triangle formed by vertex and end points of latus rectum of parabola obtained in questions (1) 
is 


1 , 1 : 1 ; 1 | 
(A) ae (unit)? (B) ay (C) 5t0 (unit)? (D) aT (unit)? 
Any point on the parabola obtained in question (1) can be represented as 
2 

(A) |2+ Nee. 2 

32 2 16 32 2 16 
(c) | -24e, (Dyson tee 

32 a 16 16 2B 


Comprehension # 2 (Q.4 to Q.6 ) 


/\ 


Let PQ be a variable focal chord of the parabola y? = 4ax where vertex is A. Locus of, centroid of 
triangle APQ is a parabola ‘P,’ 


Latus rectum of parabola P, is 


2a 4a 8a 16a 
rs Oe (C) > Cas 
Vertex of parabola P, is 
w (0) (89) (9) (89 
3 3 3 3 


Let A, is the area of triangle formed by joining points T,, T, and T, on parabola P, and A, be the area of 
triangle T formed by tangents at T,, T, and T., then 

(A) Ap = 2A, (B) A, = 4A, 

(C) orthocentre of triangle T lies on x = a/8. (D) Both (A) and (C) are correct. 
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Comprehension # 3 (Q.7 to Q.9) 
x2 y? 
b 
the tangents with the positive x - axis are 0, and @,. Normals at A and B are intersecting at Q point. 
On the basis of above information answer the following questions. 


Two tangents PA and PB are drawn from a point P(h, k) to the ellipse E (a > b). Angle of 


7.% Locus of P, if tan 0, . tan 0, = 4, is 

(m= doers) GByieerasserey. yIZ® 2 AUe2) io) eae 

x-a X+a y-b x-b y-b 

8.2. Circumcentre of AQAB is 

(A) mid point of AB (B) mid point of PQ 

(C) orthocentre of APAB (D) can't say 
9.% Locus of P, if cot 0, + cot0, =A, is 

(A) 2xy =|A(y? = b?) (B) 2xy — A(b?-— y?) =O (C)xy=A (D) x? + xy =A 


Comprehension # 4 (Q.10 to Q.13) 


Asymptotes are lines whose distance from the curve at infinity tends to zero Let y = mx +c is 


2 2 
asymptote of H See = — 1. Solving the two equations, we have (b? — a2m?) x? — 
a 


2 2a*mcx — a? 


+? 


(b? + c?) =0. Both roots of this equation must be infinite so m =+— andc=0 which implies that 


eu 


2 2 
ay 
 -_ 


y= 2 al are asymptotes of Note that no real tangent can be drawn to the 
a 


joy 


hyperbola from its centre and only one real tangent can be drawn from a point lying on its 


2 2 


asymptote other than centre. Further combined equation of asymptotes is A = og = 0 and 
a 


2 2 
conjugate hyperbola C = = +1=0. Hence 2A =H + C, as we can see, equation of A, H 
a 


and C vary only by a constant, for asymptotes which can be evaluated by applying condition of 
pair of lines. 


(8+) 


2 ye 
10. The points of contact of tangents drawn to the hyperbola > = 1 from point (2, 1) are 
92 
(A) (3, 2), (1, 5) @)@2,(2.2)  1)(,2,04) (0) (3.2), (8, 4) 
11.z% The number of real distinct tangents drawn to hyperbola 4x? — y? = 4 from point (1, 2) is 
(A) 1 (B)2 (C) 3 (D) 4 
12... The number of real distinct tangents drawn from point (1, 2) to hyperbola x? — y? — 2x + 4y—4=0Ois 


(A) 1 (B) 2 (C) 3 (D) None of these 


13 The asymptotes of xy — 3y — 2x = Ois 


(A)x+2=Oandy+3=0 
(C)x-3=Oandy-2=0 
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Comprehension # 5 (Q.14 to Q.16) 
Equation of the transverse and conjugate axis of a hyperbola are respectively x + 2y —3 =0, 


2x —y +4 =0 and their respectively lengths are /2 and = then answer following : 


B 


14.2% If x? + 2hxy + by® + 2gx + 2fy + c = 0 is equation of given hyperbola where h, b, g, f, c all are integers 
then the sumh+b+g+f+ce= 


(A) 3 (B) 4 (C)5 (D) 6 
15.z3 Equation of one of the directrix is 
(A) ax-y+4s FS 20 (B)x+2y+4- = =0 
3 3 = 
(C) 2x-y= a (D) 2x-y+4+4 578 


16.2%. Coordinates of one of possible focus of hyperbola is 


(A) [1 2- +] % (++) (2s) 


o (ges) e--$) Fl 


Comprehension # 6 (Q.17 to Q.19) 
Rectangular hyperbola (equilateral hyperbola) :The particular kind of hyperbola in which the lengths 
of the transverse & conjugate axis are equal is called an Equilateral Hyperbola. Note that the 
eccentricity of the rectangular hyperbola is /2 
Since a=b 
equation becomes x? — y? = a? 


[ b2 
=  — = (2 
a 


Ny a 


Rotation of this system through an angle of 45° in clockwise direction gives another form to the 
equation of rectangular hyperbola. 

2 
which is xy = Cc? where c? = = 


Parametric equation of xy=c? is x=ct, y=c/t,t e R-— {0} 
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17. The vertices and foci of xy = 16 is 
(A) Vertices : (2,2), (-2,-2) & Foci : (2¥2,2V2), (-2/2,-2V2] 
(B) Vertices : (4, 4), (-4,-4) & Foci : (4/2, 4/2 ), iE 4,/2,- 42] 
(C) Vertices : (2,2), (-2,-2) & Foci: (4,4), (—4,-4) 
(D) Vertices : (2V2,2V2), (-2/2,-2V2) & Foci : (4,4), (-4,-4) 


18. If the normal at fot 4 on the curve xy = c? meets the curve again at t’, then 


(A) =—5 (8) t = (t= 5 (Dy v2=-+ 


19. Let x2 + y? = r? and xy = 1 intersect at A & B in first quadrant, If AB = 14 then find the value of r. 
(A) 1 (B)2 (C) 3 (D) 4 


za Marked questions are recommended for Revision. 
* Marked Questions may have more than one correct option. 


PART - | : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 


1*.z ~Let A and B be two distinct points on the parabola y? = 4x. If the axis of the parabola touches a circle of 
radius r having AB as its diameter, then the slope of the line joining A and B can be 
[IIT-JEE-2010, Paper-1(3, 0)/84] 


1 1 2 2 
(A) - — (B) - (G) = (D) = — 
r r r r 
Comprehension # 1 (Q.2 - 4) 
2 2 
Tangents are drawn from the point P(3, 4) to the ellipse > + 7 = 1 touching the ellipse at point A and B. 
2. The coordinates of A and B are [IIT-JEE 2010, Paper-2, (3, —1), 79] 
(A) (3, 0) and (0, 2) in|, 22 [-2 2 
5 15 Ss & 
(cy |-2, 275" lana (0, 2) (0) (3,0)and [-2, 2 
5 15 Bh 8 
3. The orthocentre of the triangle PAB is [IIT-JEE 2010, Paper-2, (3, —1), 79] 
8 7 25 11 8 8 7 
A 5 , == B a ae Cc yes ee D ae oe 
@) (5.8) @(Z, 3) @([t, 2) o(Z. 2) 
4. The equation of the locus of the point whose distances from the point P and the line AB are equal, is 
[IIT-JEE 2010, Paper-2, (3, -1), 79] 
(A) 9x? + y? — 6xy — 54x — 62y + 241 =0 (B) x? + Sy? + 6xy — 54x + 62y — 241 =0 
(C) 9x2 + 9y2 — 6xy — 54x — 62y — 241 =0 (D) x2 + y? — 2xy + 27x + 31y— 120 =0 


Comprehension 


2 2 


The circle x? + y2 — 8x = 0 and hyperbola a -— = 1 intersect at the points A and B. 


5.z%a Equation of a common tangent with positive slope to the circle as well as to the hyperbola is 
[IIT-JEE-2010, Paper-1(3, —1)/84] 
(A) 2x— V5 y-20=0 (B) 2x- J5y+4=0 
(C) 38x-4y+8=0 (D) 4x -3y+4=0 
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8. 


10*. 


11%. 


12. 


13. 


14°. 


15.2 


/\ 


Equation of the circle with AB as its diameter is [lIT-JEE-2010, Paper-1(3, —1)/84] 
(A) x2 + y?-— 12x +24 =0 (B) x2 + y2+12x+24 =0 
(C) x2 + y2+24x-12 =0 (D) x? + y?- 24x -12 =0 


2 2 
The line 2x + y = 1 is tangent to the hyperbola ae - Zs = 1. If this line passes through the point of 
a 
intersection of the nearest directrix and the x-axis, then find the eccentricity of the hyperbola. 
[IIT-JEE-2010, Paper-1(3, 0)/84] 


Consider the parabola y* = 8x. Let A, be the area of the triangle formed by the end points of its latus 


rectum and the point P (5. 2| on the parabola, and A, be the area of the triangle formed by drawing 


tangents at P and at the end points of the latus rectum. Then a is 


As 
[IIT-JEE 2011, Paper-1, (4, 0), 80] 
Let (x, y) be any point on the parabola y? = 4x. Let P be the point that divides the line segment from (0, 


0) to (x, y) in the ratio 1 : 3. Then the locus of P is [IT-JEE 2011, Paper-2, (3, —1), 80] 
(A) x? = y (B) y* = 2x (C) y* =x (D) x? = 2y 


Let L be a normal to the parabola y* = 4x. If L passes through the point (9, 6), then L is given by 
[IIT-JEE 2011, Paper-2, (4, 0), 80] 
(A) y-x+3=0 (B) y+ 3x-—33=0 (C) y+x-15=0 (D) y—- 2x +12 =0 
x2 y? 
Let the eccentricity of the hyperbola => —jpz = 1 be reciprocal to that of the ellipse x? + 4y? = 4. If the 
a 
hyperbola passes through a focus of the ellipse, then [IIT-JEE 2011, Paper-1, (4, 0), 80] 


2 2 


(A) the equation of the hyperbola is = = = 1(B) a focus of the hyperbola is (2, 0) 


(C) the eccentricity of the hyperbola is fe (D) the equation of the hyperbola is x? — 3y? = 3 


2 2 


Let P(6, 3) be a point on the hyperbola ee =1. If the normal at the point P intersects the x-axis at 
a 
(9, 0), then the eccentricity of the hyperbola is [IIT-JEE 2011, Paper-2, (3, -1), 80] 
5 S 
(A) 5 (8) 5 (C) V2 (D) V3 


2 2 
The ellipse E, : = + = = 1 is inscribed in a rectangle R whose sides are parallel to the coordinate 


axes. Another ellipse E, passing through the point (0, 4) circumscribes the rectangle R. The eccentricity 


of the ellipse E, is [IIT-JEE 2012, Paper-1, (3, -1), 70] 

V2 V3 1 3 
A) — B) — Cc) = D) — 
(A) 9 (B) 9 (C) 5 (D) 4 

2 2 
Tangents are drawn to the hyperbola ar =1, parallel to the straight line 2x — y = 1. The points of 
contacts of the tangents on the hyperbola are [IIT-JEE 2012, Paper-1, (4, 0), 70] 
9 1 9 1 > | = = 

<a a C) (3¥3, -2/2 b) (-3.8,. 2/2 
“aee)  Czarz) OFF 28) Ofoe 28 


Let S be the focus of the parabola y* = 8x and let PQ be the common chord of the circle x? + y? — 2x — 
4y = 0 and the given parabola. The area of the triangle PQS is. [IIT-JEE 2012, Paper-1, (4, 0), 70] 
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16.273 


17.3 


18. 


19. 


20. 


21. 


22. 


23* 2a 


24.73, 


25% a 


/\ 


Paragraph for Question Nos. 16 to 17 
Let PQ be a focal chord of the parabola y? = 4ax. The tangents to the parabola at P and Q meet ata 


point lying on the line y = 2x +a,a>0. [IIT-JEE - 2013, Paper-2, (3,—1), 60] 
Length of chord PQ is 
(A) 7a (B) 5a (C) 2a (D) 3a 
If chord PQ subtends an angle 6 at the vertex of y? = 4ax, then tan 0 = 
2656 -2 2 2 FE 
(A) v7 (B) [V7 (C) 35 (D) V5 


The common tangents to the circle x? + y? = 2 and the parabola y? = 8x touch the circle at the points P, 
Q and the parabola at the points R, S. Then the area of the quadrilateral PQRS is 

[JEE (Advanced) 2014, Paper-2, (3, —1)/60] 
(A) 3 (B) 6 (C) 9 (D) 15 


Paragraph For Questions 19 and 20 


Let a, r, Ss, tbe nonzero real numbers. Let P(at*, 2at), Q, R (ar?, 2ar) and S(as?, 2as) be distinct points 
on the parabola y* = 4ax. Suppose that PQ is the focal chord and lines QR and PK are parallel, where 
K is the point (2a, 0) 


The value of r is 


1 il 1 t?-1 
A) - - B C) - D 
(A) (B) ; (C) ; (D) 3 
If st = 1, then the tangent at P and the normal at S to the parabola meet at a point whose ordinate is 
(t? +1)? alters a(t? +1)? a(t? +2)? 
A B) ——_— Cc) —.— D) —__—— 
(A) a (8) “S5 (0) 2) 


Let the curve C be the mirror image of the parabola y? = 4x with respect to the linex+y+4=0.IfA 
and B are the points of intersection of C with the line y= — 5, then the distance between A and B is 
[JEE (Advanced) 2015, P-1 (4, 0) /88] 


If the normals of the parabola y* = 4x drawn at the end points of its latus rectum are tangents to the 
circle (x — 3)? + (y + 2)? = r?, then the value of r? is [JEE (Advanced) 2015, P-1 (4, 0) /88] 


Let P and Q be distinct points on the parabola y? = 2x such that a circle with PQ as diameter passes 
through the vertex O of the parabola, if P lies in the first quadrant and the area of the triangle AOPQ is 
3/2 , then which of the following is (are) the coordinates of P ? 

[JEE (Advanced) 2015, P-1 (4, —2)/ 88] 


A) (4, 2v2 ) (B) (9, 3V2) (C) (7. 5) (D) (1, V2) 
2 y? 


Suppose that the foci of the ellipse = 5 1 are (f,, 0) and (f,, 0) where f, > 0 and f, < 0. Let P, and 


P, be two parabolas with a common vertex at (0, 0) and with foci at (f,, 0) and (2f,, 0), respectively. Let 
T, be a tangent to P, which passes through (2f,, 0) and T, be a tangent to P, which passes through 


; 1 
(f,,0). If m, is the slope of T, and m, is the slope of T,, then the value of (a me is. 


i 
[JEE (Advanced) 2015, P-2 (4, 0) / 80] 

Let E, and E, be two ellipses whose centers are at the origin. The major axes of E, and E, lie along the 

x-axis and the y-axis, respectively. Let S be the circle x? + (y — 1)? = 2. The straight line x + y = 3 


2/2 


touches the curves S, E, and E, at P,Q and R, respectively. Suppose that PQ = PR = ae Ife, and e, 


are the eccentricities of E, and E,, respectively, then the correct expression(s) is (are) 
[JEE (Advanced) 2015, P-2 (4, —2)/ 80] 


43 7 5 V3 
(A) ef +e; = 49D = 2tO (C) |ef—e5| = s (D) ee, = 


® 
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Consider the hyperbola H : x? — y* = 1 and a circle S with center N(x,, 0). Suppose that H and S touch 
each other at a point P(x,, y,) with x, > 1 and y, > 0. The common tangent to H and S at P intersects the 


x-axis at point M. If (/, m) is the centroid of the triangle APMN, then the correct expression(s) is(are) 
[JEE (Advanced) 2015, P-2 (4, —2)/ 80] 
d/ 1 dm X4 


(A) — =1- —, forx, >1 (B) = for x, > 1 
oy, 3x; dx, 3( Ji? -1} 
di 1 dm 1 

C) —=1+ —, forx, >1 = for 0 

AP et aye ee ay, 


Let P be the point on the parabola y? = 4x which is at the shortest distance from the center S of the 
circle x? + y? — 4x —16y +64 = 0. Let Q be the point on the circle dividing the line segment SP internally. 
Then [JEE (Advanced) 2016, Paper-2, (3, —1)/60] 


A) SP = 25 

(B)SQ:QP= 541 :2 

(C) the x-intercept of the normal to the parabola at P is 6 
(D) the slope of the tangent to the circle at Q is ; 


2 2 


If 2x - y + 1 = 0 is a tangent to the hyperbola ~ - = = 1, then which of the following CANNOT be 
a 

sides of a right angled triangle ? [JEE(Advanced) 2017, Paper-1,(4, —2)/61] 

(A) a, 4, 1 (B) 2a, 4, 1 (C) a, 4, 2 (D) 2a, 8, 1 


If a chord, which is not a tangent, of the parabola y? = 16x has the equation 2x + y = p, and midpoint 
(h, k), then which of the following is(are) possible value(s) of p, h and k? 
[JEE(Advanced) 2017, Paper-1,(4, —2)/61] 


(A)p=-1,h=1,k=-3 (2p = 2, ee 
(C)p=-2,h=2,k=—4 (D) p=5,h=4,k=-3 
Answer Q.30, Q.31 and Q.32 by appropriately matching the information given in the three 
columns of the following table. [JEE(Advanced) 2017, Paper-1,(3, —1)/61] 
Columns 1, 2 and 3 contain conics, equations of tangents to the conics and points of contact, 
repectively. 
Column-1 Column-2 Column-3 
a 2a 
2 2 72 ; =m2 P sae Fa 
(I) x24y2=a (i) my =m2x+a (P) = =) 
(I) XP eatye= ae | i) y= mx tam? +4 (Q) == 2) 
vm? +1 1 rr? 
(III) y? = 4ax (iii) y =mx + a’m? -1 (R) zai 
Vva?m? +1 a’? +1 
2_ a2y2 = a2 [232 S =a? al 
(IV) x2-a’ye=a (iv)  y=mx+ Ja’m? +1 (S) nea Gane 


Fora = 2, ifa tangent is drawn to a suitable conic (Column 1) at the point of contact (-—1, 1), then 
which of the following options is the only CORRECT combination for obtaining its equation ? 

[JEE(Advanced) 2017, Paper-1,(3, —1)/61] 
(A) (I) (ii) (Q) (B) (1) (i) (P) (C) (II) (i) (P) (D) (IL) (ii) (Q) 


The tangent to a suitable conic (Column 1) at [v3.3] is found to be V3 x + 2y = 4, then which of the 


following options is the only CORRECT combination? [JEE(Advanced) 2017, Paper-1,(3, —1)/61] 
(A) (IV) (iv) (S) (B) (II) (iv) (R) (C) (IV) (iii) (S) (D) (II) (ili) (R) 


(G) . 
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If a tangent to a suitable conic (Column 1) is found to be y = x + 8 and its point of contact is (8, 16), 
then which of the following options is the only CORRECT combination? 

[JEE(Advanced) 2017, Paper-1,(3, —1)/61] 
(A) (IIT ) (i) (P) (B) (I) (ii) (Q) (C) (II) (iv) (R) (D) (III) (ii) (Q) 


Consider two straight lines, each of which is tangent to both the circle x? + y? = : and the parabola 


y* = 4x. Let these lines intersect at the point Q. Consider the ellipse whose center is at the origin O(0, 


0) and whose semi-major axis is OQ. If the length of the minor axis of this ellipse is V2 , then which of 
the following statement(s) is (are) TRUE ? [JEE(Advanced) 2018, Paper-2,(3, —1)/60] 


(A) For the ellipse, the eccentricity is a and the length of the latus rectum is 1 


V2 


(B) For the ellipse, the eccentricity is ; and the length of the latus rectum is ; 


(C) The area of the region bounded by the ellipse between the lines x = | and x= 1 is i (x — 2) 


Ap 42 


(D) The area of the region bounded by the ellipse between the lines x = aul and x =1 is o (a — 2) 


2 
x2 ye 
Let H: ame be = 1, where a > b > O, be a hyperbola in the xy-plane whose conjugate axis LM 
a 
subtends an angle of 60° at one of its vertices N. Let the area of the triangle LMN be 4 V3 . 
[JEE(Advanced) 2018, Paper-2,(3, —1)/60] 


LIST-I LIST-II 
(P) The length of the conjugate axis of H is (1) 8 

4 
Q) The eccentricity of H is 2 —= 
(Q) y (2) B 
(R) The distance between the foci of H is (3) a 
(S) The length of the latus rectum of H is (4) 4 


The correct option is: 

(A) P> 4 Q> 2; R-> 1; S93 
(B) P> 4 Q> 3; R> 1; S—2 
(C)P— 4; Q> 1; Ro 3; S—2 
(D)P— 3; Q> 4; R> 2; S11 


Define the collectionss {E1, Ee, Es,.......... } of ellipses and {R1, Re, Rs, ........ } of rectangles of follows : 
Ey: - = ile [JEE(Advanced) 2019, Paper-1,(4, —1)/62] 
Ri : rectangle of largest area with sides parallel to the axes, inscribed in E1: 
En : ellipse es + ye = 1 of largest area inscribed in Rni, n> 1 
n n 


Rn : rectangle of largest area, with sides parallel to the axes, inscribed in En, n >1 
Then which of the following options is/are correct ? 
(A) The eccentricities of Eis and Ei9 are NOT equal 


(B) The length of latus rectum of Eg is : 


N 
c) areaofR,,) < 24, for each positive integer N 
n=1 


(D) The distance of a focus from the centre in Eg is = 


(G) . = . , , , 
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Equation of the ellipse whose axes are the axes of coordinates and which passes through the point 
(-3, 1) and has eccentricity fe is: [AIEEE 2011, I, (4, -1), 120] 


(1) 3x24 5y2@-32=0 (2) 5x24+3y-48=0 (3) 3x24+5y2-15=0 (4) 5x? + 3y°- 32 =0 


The equation of the hyperbola whose foci are (—2, 0) and (2, 0) and eccentricity is 2 is given by : 
[AIEEE 2011, II, (4, -1), 120] 


(1) x?-3y?=3 (2) 3x2 -y?=3 (3) — x? + 38y? =3 (4)-3° + y?=3 

Statement-1 : An equation of a common tangent to the parabola y? = 16/3 x and the ellipse 

2x2 +y2=4is y= 2x+2/3 . [AIEEE - 2013, (4, — 1) 120] 
4/3 


Statement-2 : If the line y = mx + rae (m # 0) is acommon tangent to the parabola y? = 16/3 x and 


the ellipse 2x? + y? = 4, then m satisfies m* + 2m? = 24. 

(1) Statement-1 is false, Statement-2 is true. 

(2) Statement-1 is true, statement-2 is true; statement-2 is a correct explanation for Statement-1. 

(3) Statement-1 is true, statement-2 is true; statement-2 is not a correct explanation for Statement-1. 
(4) Statement-1 is true, statement-2 is false. 


An ellipse is drawn by taking a diameter of the circle (x — 1)? + y? = 1 as its semi-minor axis and a 
diameter of the circle x? + (y — 2)? = 4 is semi-major axis. If the centre of the ellipse is at the origin and 


its axes are the coordinate axes, then the equation of the ellipse is : [AIEEE-2012, (4, —1)/120] 
(1) 4x? + y?=4 (2) x? + 4y? = 8 (3) 4x? + y? = 8 (4) x? + 4y? = 16 

2 2 
The equation of the circle passing through the foci of the ellipse - + * = 1, and having centre at 
(0, 3) is [AIEEE - 2013, (4, - 1) J 
(1) x? + y2-6y-7=0 (2) x?+y*-6y+7=0 
(3) x? + y2-6y-5=0 (4) xX°+y*-6y+5=0 
The locus of the foot of perpendicular drawn from the centre of the ellipse x* + 3y? = 6 on any tangent to 
it is: [JEE(Main) 2014, (4, — 1), 120] 
(1) (x? + y?)? = 6x? + 2y? (2) (x? + y?)? = 6x? — 2y? 
(3) (x* — yi)? = 6x? + 2y# (4) (x? — y")? = 6x? — 2y# 


The slope of the line touching both the parabolas y? = 4x and x? = — 32y is : 
[JEE(Main) 2014, (4, — 1), 120] 


1 2 1 3 
1) — 2)= 3) = 4) — 
(1) 3 (2) 3 (3) 5 (4) 5 
The area (in sq.units) of the quadrilateral formed by the tangents at the end points of the latera recta to 
2 2 
the ellipse , a + > =Tis [JEE(Main) 2015, (4, — 1), 120] 
27 27 
1) — 2) 18 3) — 4) 27 
(1) 4 (2) (3) 5 (4) 
Let O be the vertex and Q be any point on the parabola, x? = 8y. If the point P divides the line segment 
OQ internally in the ratio 1 : 3, then the locus of P is [JEE(Main) 2015, (4, — 1), 120] 
(1) x? =y (2) y? =x (3) y? = 2x (4) x? = 2y 


Let P be the point on the parabola, y* = 8x which is at a minimum distance from the centre C of the 
circle, x? + (y + 6)? = 1. Then the equation of the circle, passing through C and having its centre at P is : 
[JEE(Main) 2016, (4, — 1), 120] 


(1) x? + y?-x+4y-12=0 (2) x2 + y?@— 2 + 2y-24 = 0 
(3) x? + y?-4x+9y+18=0 (4) x2 + y2- 4x + By +12 =0 
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The eccentricity of the hyperbola whose length of the latus rectum is equal to 8 and the length of its 
conjugate axis is equal to half of the distance between its foci, is : [JEE(Main) 2016, (4, — 1), 120] 


4 2 4 
i —— ay Aa, Ay 
(1) B (2) B (3) (4) 3 
The eccentricity of an ellipse whose centre is at the origin is > If one of its directrices is x = — 4, then 
the equation of the normal to it at 1 3) is [JEE(Main) 2017, (4, — 1), 120] 
(1) 2y-x=2 (2) 4x - 2y =1 (3) 4x + 2y=7 (4)x+2y=4 


A hyperbola passes through the point P(/2,V3) and has foci at (+2, 0). Then the tangent to this 


hyperbola at P also passes through the point : [JEE(Main) 2017, (4, — 1), 120] 

1) (3 V2 23) (2) (2V2,33) (3) (v3, v2) (4) (-V2.,-V3 ) 

If the tangent at (1, 7) to the curve x? = y — 6 touches the circle x? + y2 + 16x + 12y + c = 0 then the 
value of cis : [JEE(Main) 2018, (4, -— 1), 120] 

(1) 85 (2) 95 (3) 195 (4) 185 

Tangents are drawn to the hyperbola 4x? — y? = 36 at the points P and Q. If these tangents intersect at 
the point T(0, 3) then the area (in sq. units) of APTQ is : [JEE(Main) 2018, (4, — 1), 120] 

1) 60/3 (2) 36/5 (3) 455 (4) 54/3 


Tangent and normal are drawn at P(16,16) on the parabola y? = 16x, which intersect the axis of the 
parabola at A and B, respectively. If C is the centre of the circle through the points P, A and B and 


ZCPB = 6, then a value of tan 0 is : [JEE(Main) 2018, (4, — 1), 120] 
4 1 

1) 3 2) = 3) = 4)2 

(1) (2) 3 (3) 5 (4) 


Equation of a common tangent to the parabola y? = 4x and the hyperbola xy = 2 is : 
[JEE(Main) 2019, Online (11-01-19),P-1 (4, — 1), 120] 


(1)x +2y+4=0 (2)x-2y+4=0 (3) 4x +2y+1=0 (4)x+y+1=0 

If the parabolas y? = 4b(x — c) and y? = 8ax have a common normal, then which one of the following is a 
valid choice for the ordered triad (a, b, c) ? [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120] 
(1) (1, 4, 3) @) (3.23] [3.20] (4) (1,1, 0) 


The length of the chord of the parabola x? = 4y having equation x — 12 y+4 J2 =0is: 
[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120] 


(1) 6V3 (2) 8/2 (3) 3V2 (4) 2v14 
2 2 
LetS = [os R?: “ — = i , where r# + 1. Then S represents : 
[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120] 
(1) a hyperbola whose eccentricity a, when 0 <r<1. 


it 


(2) an ellipse whose eccentricity is a , when r>1. 
+ 


Bc 2 
(3) a hyperbola whose eccentricity is ,when0O<r< 1. 
vr+ 
1 
4 an ellipse whose eccentricity is ———, whenr > 1. 
(4) p y Ga 
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Conic Section/ A 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 
29. 


30. 


/\ 


If tangents are drawn to the ellipse x?+ 2y? = 2 at all points on the ellipse other than its four vertices 
then the mid points of the tangents intercepted between the coordinate axes lie on the curve : 
[JEE(Main) 2019, Online (11-01-19),P-1 (4, — 1), 120] 


1 1 1 1 a LU? 


(1) eee a rs ae) ee (4) 5431 


a 
4 
Let S and S' be the foci of an ellipse and B be any one of the extremities of its minor axis. If AS'BS is a 


right angled triangle with right angle at B and are (AS'BS) = 8 sq. units, then the length of a latus 
rectum of the ellipse is : [JEE(Main) 2019, Online (12-01-19),P-2 (4, — 1), 120] 


(1) 2 (2) 4/2 (3) 4 (4) 2/2 
In an ellipse, with centre at the origin, if the difference of the lengths of major axis and minor axis is 10 
and one of the foci is at (0, 5 V3 ), then the length of its latus rectum is : 


[JEE(Main) 2019, Online (08-04-19),P-2 (4, — 1), 120] 


(1) 10 (2) 5 (3) 8 (4) 6 

If the eccentricity of the standard hyperbola passing through the point (4, 6) is 2, then the equation of 
the tangent to the hyperbola at (4, 6) is : [JEE(Main) 2019, Online (08-04-19),P-2 (4, — 1), 120] 
(1) 2x-y-2=0 (2) 2x -3y+10=0 (3) x-2y+8=0 (4) 3x — 2y =0 


If the tangent to the parabola y? = x at a point (a, 8), (B > 0) is also a tangent to the ellipse, x? + 2y? = 1, 
then o is equal to : [JEE(Main) 2019, Online (09-04-19),P-2 (4, — 1), 120] 


) 2/2 (2) 221 n/2 -¥ (4) V24+1 


If the normal to the ellipse 3x? + 4y? = 12 at a point P on it is parallel to the line, 2x + y = 4 and the 
tangent to the ellipse at P passes through Q(4,4) then PQ is equal to : 
[JEE(Main) 2019, Online (12-04-19),P-1 (4, - 1), 120] 


J61 221 V157 5V5 
me (2) —— (Set Qa 
2 2 2 2 
The area (in sq. units) of the smaller of the two circles that touch the parabola, y? = 4x at the point (1, 2) 
and the x-axis is : [JEE(Main) 2019, Online (09-04-19),P-2 (4, - 1), 120] 
(1) 8x (2-2) (2) 4n(3+ v2) (3) 8n(3-2V2) (4) 4n(2— v2) 


If y=mx+4is a tangent to both the parabolas. y? = 4x and x? = 2by, then b is equal to : 
[JEE(Main) 2020, Online (07-01-20),P-1 (4, — 1), 120] 


(1) -64 (2) -32 (3) -128 (4) 128 
x? y? 
If 3x + 4y = 12 V2 is a tangent to the ellipse at o 1 for some a ¢ R, then the distance between the 
a 
foci of the ellipse is: [JEE(Main) 2020, Online (07-01-20),P-2 (4, -1), 120] 
1) 2/2 (2) 2V7 (3) 4 (4) 2V5 


Let the line y = mx and the ellipse 2x? + y* = 1 intersect at a point P in the first quadrant. If the normal to 


this ellipse at P meets the co-ordinate axes at - a, 0 and (0, 8), then B is equal to : 


5/2 
[JEE(Main) 2020, Online (08-01-20),P-1 (4, —1), 120] 
2 2 2 2/2 
(1) a (2) 3 (3) 3 (4) 3 
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Conic Section/ A 


EXERCISE - 1 
PART - | 
Section -A 
A-1. 4 
A-2. (i) vertex = (2. -3), focus (3. -2) 
2 8 2 8 


axis X = 7 directrix y = -Z, length of latus rectum = 2. 


(ii) xX? — 2xy + y? - 6x —-6y + 3=0 
(iii) 4x? — Axy + y? + 8x + 46y — 71 =0 
(iv) y = 5/4 


A-3.  (y+1)2=3(2x +1) & (y+ 1)2?=-3(2x—5) 


2 ( 612) ( 485 2 613 485 Ss 
A-4, : i= |b =|, <= =— A-5. xo + Xx-2|= 
Y= 3 16 2) [ 144 2) 144°" 144 NS ES Ng 


A-6. = ae [0, 1] A-7. ae [n/2, 52/6] VU [n, 32/2] 
Section (B) : 

1 12 16 
B-1. == B-2 2, 3) & (6, 7 B-3 oe 

[e 4 ((2, 3) & (6, 7) [ Be 
: 4 4 

B-4. (x=3+5cos60, y =— 2 + 4sin6) B-5. 5 <a< Bar 
B-6. 3x? + 4y? - 12x + 24y + 36 =0 B-7. 5x? + 9y* — 54y + 36 = 0 


B-8. (i) Centre (-1, 2), e -2, foci = (4, 2), (-6, 2), x =- 5 and x == 
(ii) 7x? — 2y? + 12xy — 2x + 14y-—22=0 


B-10. 3x?-y’-12=0 
na (y-3)° 


B-11. (i) (4, 1), (-6, 1 ii =| 
(i) (4, 1), ¢ ) (ii) 48 
B-12. Inside 
2 

B-13.  (x—3)2+(y-4)?= [8 B-14. au B-17. ald B-18. 16 
Section (C) : 
C1. 8/2 G2. (4,0),(-4,0) C-3. y?-2ax+8a?=0 C4. y=x?+2 
C6. (-w,—4] U[4, «) C-7. x-—4y +28 =0at (28, 14) C-8. - 
Section (D) : 

xe ye iy 
D-1. /35 D2 --¢2252 D-3. (yes, (5, 4)) 

a pb 6 
D4. x? +64 y?=808&xX?+4 y? = 20 D-5. exty=a,-—exty=a 
D-7. (3, 0) 
D-8. 16x? + 9y* + 96x = 432 or 16x? + 9y? — 288x + 720 = 0 
D-9. =o D-10. ~=+6 D-11. n=+2 D-12. x+y+3/3 =0 


D-13. x?-y2-4x=0 D-14. 30 
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Conic Section/ A 


Section (E) : 

E-1. 4y=9x+4, 4y=x+ 36 E-2. (i) y= 
E-3. (—2, 0) E-4. -2 
E-5. y?=2x-2 


Section (F): 


(x—a) tana, (ii) x =a, (ili) y= Ax 


F-1.  4x+5y=40,4x-35y=200. F-2. & 6) F-3. 48x + 25y- 169=0 
F-4. (i) -16/9 (ii) —20/9 
5 3 : _—Q_ - z 2 2\2 _ 2. 2 
F-5. ea a x-3=0 ; 8 sq. unit F-6. (x? + y?)? = 16x? - 9y 
F-8. a’p? + b?q? = r2sec? 5 = (4-2/2) r 
Section (G) : 
G-1. x+y=3 G-3.  x+3y=33 G-5. (4a, 4a) G-6. x+2y-3=0 
Section (H) : 
H-2, 12x+5y=48; 12x —5y=48 
Section (I) : 
1. (x—2)?4+/(y=4)2 + 2(x—y 4 2) =0 1-2. ae 
3. b= /3;x+2y+4=0 1-4, =? 
ad 64 
1-5 y=x+ J10,y=-x+V10 1-6 75 
PART -Il 
Section (A) : 
A-1. (D) A2 (C) AS. (D) Ad} (A) AS. (B) AG (B) AZ. (D) 
A-8. (B) AS. (A) A110. (D) Ad1. (D) Ad12. (C) A13. (B) 
Section (B) : 
B-1. (A) B2. (D) B3. (D) B4 (C) BS (A) B6 (C) Bz. (D) 
B-8. (B) B99. (C) B10. (A) B-11. (B) B12. (C) B-13. (A) B-14. (D) 
B-15. (C)  B-16. (C)  B-17. (A) B-18 (C) B-19. (B)  B-20. (C) 
Section (C) : 
C-1. (D) Clam, 4G gens eG Ao eC ce com fem C-7. (B) 
C-8. (A) 


Section (D) 


D-1. _(B) D-2.  (C) D-3. _(B) 
Section (E) : 
E-1.  (B) E-2.  (C) E-3. (B) 
Section (F) : 


D-4. (C) D5. (A) D6 (A) D7. (B) 


F-1. (A) F-2. _(B) F-3 (D)  F-4. (A) F-5. —_(B) F-6. (D) +7. (A) 
F-8. (D)  F-9.  (C) 

Section (G) : 

G-1. _(B) G-2. (A) G-3. (D) G4 (C) G5. (B) G-6. (D) G7. (D) 
G-8. (A) 

Section (H) : 

H-1. (D)  H-2. (D) H3. (A) H-4. (A) 


/\ 
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Conic Section/ A 


Section (I) : 
I-14. (A) I-2. _ (B) I-3. (C) 4. (A) I-5. (D) 6. (C) 7. (A) 
I-8. (A) 


PART -Ill 
1. (A) — (q), (B)  (r), (C) > (s), (D) > (q) 2 (A) > (s), (B) > (1), (C) > (q), (DB) — (Pp) 
3. (A) — (1), (B) > (p), (C) > (s), (DB) > (q) 4 (A) — (q), (B) > (s), (C) — (s), (D) > (r) 

EXERCISE - 2 

PART - | 
1. (B) 2 Cc). & (Cc) 4. (C) 5. (B) 6. (C) 7. (B) 
8. (Cc) 9. (B) 10. (B) 1. #4(B) 12 °&2(C) 1% (D) 14° ° (C) 
15. (A) 16 (D) 17. (A) 18 (A) 19 (D) 20. (D) 24. = (C) 
22. (C) 23. (A) 24 #(B) 25. (A) 26. (D) 27. (A) 28. (A) 
29. (A) 30. (C) 

PART - Il 
1. 02.82 2. 00.50 3. 00.00 4. 02.85 or 02.86 5. 21.88 or 21.89 
6. 20.25 7. 23.00 8. 03.00 9. 06.92 or 06.93 10. 03.00 
11. 03.75 12, 02.00 13. 04.47 14. 00.76 15. 65.00 
16. 03.93 or 03.94 17. 15.00 18. 01.80 19. 03.66 or 03.67 
20. 77.78 21. 07.00 22. 09.00 23. 13.00 24. 01.00 
25. 07.14 26. 2850 27. 05.50 28. 05.50 29. 0025 


30. 01.20 31. 06.00 32. 07.71 33. 50.00 


PART - Il 
1: (AB) 2. (ABCD) 3. (AD) 4. (AD) 5. (AD) 6. (AC) 7. (BC) 
8. (ABCD) 9. (ABC) 10. (AC) 11. (AC) 12. (AB) 13. (AD) 14. ~~ (AD) 
15. (AB) 16. (CD) 17. (BCD) 18. (ACD) 19. (AB) 20. (ABCD)21 (ACD) 
22. (ABC) 23. (AB) 

PART - IV 
1. (A) 2 a 3. (Cc) 4 (B) 5 (A) 6 ‘om 7 (C) 
8. (B) 9. (A) 10. (B) 11 (A) 12 (D) 13 #(C) 14 ~ (A) 


15. (A) 16 #£4(A). 17. +#=(B) 18 +#&£4«9(A) 19. (C) 


EXERCISE - 3 

PART - 1 
1. (CD) 2. (D) 3. (Cc) 4 (A) 5 (B) 6. (A) 7. 2 
8. 2 9. (C) 10. (ABD) 11 (BD) 12. (B) 13. (C) 14 ~~ (AB) 
15. (4) 16. (B) 17. (D) 18 (D) 19. (D) 20. (B) 2. 4 
22. 2 23. (AD) 24 4 25. (AB) 26. (ABD) 27. (ACD) 28. (ACD) 
29. (B) 30. (A) 31 (B) 32. (A) 33. (AC) 34 °&(B) 35. ~~ (BC) 

PART - Il 
1. (1,2) 2 (2) 3 (2) 4. (4) 5. (1) 6 (1) 7 3) 
8. (4) (4 10. (4) «WW. (2) 1m) ( 13. ( 14. (2) 
15. (3) 16 (4) «+17. «+(1) #18 (1) 1% 864) 202 © ©6(2 21 (2 
22. (3) 
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High Level Problems (HLP) 


SUBJECTIVE QUESTIONS 


1. Prove that in a parabola the angle 0 that the latus rectum subtends at the vertex of the parabola 
isindependent of the latus rectum and lies between _ aot 

2. A parabola is drawn to pass through A and B, the ends of a diameter of a given circle of radius a, and 
to have as directrix a tangent to a concentric circle of radius b; then axes being AB and a perpendicular 

2 2 
diameter, prove that the locus of the focus of the parabola is = + — =1 
b* b*-a 

3. Find the points of intersection of the curves whose parametric equations are x = t? + 1, y = 2t and 
X = 2s, y =2/s. 

4. If r,, r, be the length of the perpendicular chords of the parabola y* = 4ax drawn through the vertex, then 
show that (r,r,)*$ = 16a2(r,2 + 1,2). 

5. Prove that the circle circumscribing the triangle formed by any three tangents to a parabola passes 
through the focus. 

6. A chord is a normal to a parabola and is inclined at an angle 6 to the axis; prove that the area of the 


triangle formed by it and the tangents at its extremities is 4a2 sec? 6 cosec? 0 
7. From an external point P, pair of tangent lines are drawn to the parabola, y? = 4x. If 0, & 0, are the 


inclinations of these tangents with the axis of x such that, 0, + 0, = a then find the locus of P . 


8. TP and TQ are tangents to the parabola and the normals at P and Q meet at a point R on the curve ; 
prove that the centre of the circle circumscribing the triangle TPQ lies on the parabola 2y? = a(x — a). 


9. From an external point P, tangents are drawn to the parabola; find the equation of the locus of P when 
these tangents make angles 0, and 9, with the axis, such that cos 0, 


cos 9, = ul, which is constant. 


10. A pair of tangents are drawn to the parabola which are equally inclined to a straight line whose 
inclination to the axis is a ; prove that the locus of their point of intersection is the straight line y = (x — a) 
tan 2a. 

11. Prove that the normals at the points, where the straight line ¢x + my = 1 meets the parabola y? = 4ax, 

2 
meet on the normal at the point [ser ‘an on the parabola. 
12. Prove that the equation to the circle, which passes through the focus and touches the parabola y* =4ax 


at the point (at?, 2at), is x? + y? — ax(3t? + 1) — ay (3t— t8) + 3a*t? = 0. 
Prove also that the locus of its centre is the curve 27ay? = (2x — a) (x — 5a)?. 


13. Two tangents to the parabola y* = 8x meet the tangent at its vertex in the points P & Q. If 
PQ = 4 units, prove that the locus of the point of the intersection of the two tangents is 
y? = 8 (xX + 2). 

14. Find locus of a point P if the three normals drawn from it to the parabola y? = 4ax are such that two of 


them make complementry angles with the axis of the parabola 


15. Prove that the orthocentre of any triangle formed by three tangents to a parabola lies on the directrix. 
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16. If tangent drawn at a point (t?, 2t) on the parabola y? = 4x is same as the normal drawn at a point 
(5 cos o, 2 sin o) on the ellipse 4x? + 5y? = 20. Find the values of t & 9. 


17. Find the locus of centre of a family of circles passing through the vertex of the parabola y* = 4ax, and 
cutting the parabola orthogonally at the other point of intersection. 


18. Let A, B, C be three points on the parabola y? = 4ax. If the orthocentre of the triangle ABC is at the 
focus then show that the circumcircle of AABC touches the y-axis. 


19. If a, B are eccentric angles of the extremities of a focal chord of an ellipse, then eccentricity of the 
ellipse is 
x2 y? 
20. If circumcentre of an equilateral triangle inscribed in —> + a. 1, with vertices having eccentric 
a 
angles a, B, y respectively is (x,, y,), then find 2 cosa cosB +X sina sin B. 
21. Find the locus of extremities of latus rectum of the family of ellipse b2x? + y? = ab? where b is a 
parameter (b? < 1). 
22. A point moves such that the sum of the square of the distances from two fixed straight lines intersecting 
at angle 2a is a constant. Prove that the locus is an ellipse of eccentricity 
0080 ees ~ 
cosa 4 sina 4 
x2 , 
23. A straight line PQ touches the ellipse — + be = 1 and the circle x? + y*® = r?(b <r < a). RS is a focal 
a 


chord of the ellipse. If RS is parallel to PQ and meets the circle at points R and S. Find the length of 
RS. 


24. Prove that the sum of the eccentric angles of the extremities of a chord of an ellipse, which is drawn in 
a given direction is constant and is equal to twice the eccentric angle of the point at which the tangent is 
parallel to the given direction. 


25. If the normals at a, 8, y ,6 on an ellipse are concurrent, prove that (>cosa)(sec a) = 4 
(Xcosa)(Xsec a) = 4 
2 2 
26. Show that the equation of the pair of tangents to the ellipse 4 + z= 1 at the points of intersection 
a 
x2 WE 
with the line, px +qy+1=0Ois)— + oe 1|> (pa? + gq? b?- 1) = (px + qy + 1)?. 
a 
x? y? x2 Ve 
27. A tangent to the ellipse ae 1meets the ellipse —+-——-=a+b 
a b a b 


at the points P and Q; prove that the tangents at P and Q are at right angles. 


28. Find the locus of the point, the chord of contact of the tangents drawn from which to the ellipse 


2 
a + a = 1 touches the circle x? + y2 = c?, wherec <b<a. 


2 2 


xX eee 
29. A chord of ellipse ot a = 1 whose eccentric angles of extremities are « and £, intersects its director 
a 


circle at point A and B. Tangents at A and B intersect at point P. Find the equation of circumcircle of 


triangle ABP. 
2 2 


X . 
30. A tangent is drawn at any fixed point P on the ellipse — + —_ 1 and if chord of contact of the ellipse 


16° 6-9 


2 2 
xX 
peers al 


9 
line joining this fixed point to the point P never subtends right angle at the origin. 


= 1 with respect to any point on this tangent passes through a fixed point, then prove that the 
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31. If the parabola y? = 4ax cuts the ellipse 


2 2 
X-a i ant ‘ 
( 5 + = 1 in three distinct points then show that the 


1 
eccentricity of the ellipse e belongs to [s ' 


B 


32. Find the number of integral points lying on or inside the ellipse 2x? + 6xy + 6y* -1 = 0. 


33. The equations of the transverse and conjugate axes of a hyperbola are respectively x + 2y — 3 = 0, 
2x —y +4 =0, and their respective lengths are J2 and 2/./3 . Then find the equation of the hyperbola . 


2 2 
34. If P is any point common to the hyperbola ae =1 and the circle having line segment joining its 


focii as diameter then find the sum of focal distances of point P. 


35. The transverse axis of a hyperbola is of length 2a and a vertex divides the segment of the axis between 
the centre and the corresponding focus in the ratio 2 : 1. Find the equation of the hyperbola. 


2 2 


36. If xX cos a + y SiN a = p, a variable chord of the hyperbola a am 
a 


maa = 1 subtends a right angle at the 
a 


centre of the hyperbola, then the chords touch a fixed circle, find the radius of the circle. 


37. If the distance between the centres of the hyperbolas : 
x? — 16xy—11y?-12x+6y+21=0 _...... (i) 
9x? -— 16y2?-18x-32y-151=O0  —.... (ii) is d then 125 d? =... 
38. Find an equation of the hyperbola whose directrix is the normal to circle x? + y? — 4x — 6y + 9 = 0 having 


slope is 2 and eccentricity is equal to radius of given circle where focus of hyperbola is point of contact 
of given circle with y-axis. 


2 2 
39. PQ is the chord joining the points whose eccentric angles are , and $,on the hyperbola = - a =1,If 
a 
x2 y? 
, — $, = 2a, where a is constant, prove that PQ touches the hyperbola cos?a a> 1. 
a 
x2 ye 
40. Find the locus of the mid-points of the chord of the hyperbola a Le = 1 which subtend a right angle 
a 
at the origin is 
41. If a chord joining the points P (a sec 9, a tan 0) & Q (a sec 6, a tan o) on the hyperbola x? — y? = a? isa 
normal to it at P, then show that tan = tan 0 (4 sec? — 1). 
42. Chords of the hyperbola x2/a? — y2/b2 = 1 are tangents to the circle drawn on the line joining the foci as 


diameter . Find the locus of the point of intersection of tangents at the extremities of the chords . 


2 2 
43. From any point on the hyperbola H, : a tangents are drawn to the hyperbola H, : 
a be . 
x2 iy. 
arr be = 2. Then find the area cut-off by the chord of contact on the asymptotes of H, . 
a 


44. The chord PQ of the rectangular hyperbola xy = a2 meets the x-axis at A; C is the mid point of PQ & 'O' 
is the origin. Then prove that the A ACO is isosceles. 
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45. If the normals at (x,, y,), i= 1, 2, 3, 4 on the rectangular hyperbola, xy = c?, meet at the point (a, B) show 


that 
(i) =X, = a (ii) Ly, = B (iii) IIx, = Iy, = -c+, 
(iv) EXP =o (v) Ly? = Bp? 
2 2 
46. If « B y & 6 be the eccentric angles of feet of four co—normal points of a hyperbola 22 - a = 1 from 


any point in its plane then prove that a + B + y +6 is odd integral multiple of x. 


2 2 
x . i 
47. Prove that a normal to the hyperbola ear ae = 1 cannot be normal to its conjugate hyperbola. 
a 
48. Let P be a point from where perpendicular tangents are drawn to the circle 2x? + 2y? — a? = 0. Leta line 


from P perpendicular to OP is drawn which intersect hyperbola x? — y? = a? at Q and R. Find number of 
all possible positions of P such that product of ordinates of points Q and R is. 


ee : Nt 
(i) a (ii) a? (iii) ma 


49.x% A rectangular hyperbola circumscribe a triangle ABC, then prove that it will always pass through its 
orthocenter 


50.2 = If P(x,, y,), Q(x, ¥,), R(X, y;) and S(x,, y,) are four concyclic points on the rectangular hyperbola 
xy = c?, then prove that coordinates of orthocentre of the APQR is (— x,, — y,). 


51. If a circle and the rectangular hyperbola xy = c? meet in the four points t,, t,, t, & t, then prove that 
(i) t,t itt 
(ii) The arthmetic mean of the four points bisects the distance between the centres of the two curves. 
(iii) the centre of the circle through the points t,, t, & t, is : 


3. (2, 2) 7. x-y-1=0 9. x?=ue{(x—a)e+y*} 14. y? =a (x-a) 
1 1 T 
16. = 7 — tan’ 2, t= -—= ;0=%+tan'2, t=>— ;o=+—,t=0 
o 3 o 5 o=4, 
, i 2 2 
17. 2y2(2y? + i xf Si 9 
sin(a +B) 2a 2b 2 
x? y? 1 
21. x? + ay = a? 23. RS = 2b 28. pee ae 
a b Cc 
33. = (2x-y+4)?— = (x+2y=3)@=1 34! 2,/66 35. 5x2 4y? = 5a? 
36. 2a 37. 0025 38. 11x? y2- 16xy -16x + 38y — 41 =0 
2 2 
Xx y 1 
a ib oa? +b" 
48. (i) 4 (ii) 2 (iii) 0 
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